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INTRODUCTORY. 


It is proposed to issue, in connection with the 
newly-created Imperial Department of Agriculture in 
the West Indies, an occasional publication containing 
notes of the operations of the Department and infor¬ 
mation respecting the best means for improving the 
cultivation and preparation of tropical produce. 

The West India lioyal Commissioners recognized 
“ that communication between these Colonies is difficult 
and with the outside world it is both tedious and 
expensive. The persons engaged in cultivation suffer 
from this state of isolation, and are often without any 
information as to what is being done elsewhere. The 
cultivator of one product is often quite ignorant of 
the best means of cultivating any other, and does not, 
know whether his soil and climate might be better 
adapted for something else. These remarks have 
special reference to the small cultivators, but they 
are not wholly inapplicable to persons interested in 
the larger estates.” 

It is hoped that, while the “West Indian Bulletin” 
will serve to diffuse information of immediate interest 
to all classes of people in the West Indies, it may be 
of service also, to thosft, in other parts of the world, 
whose commercial enterprises are associated with these 
Colonies. 

Although it is proposed to deal fully with scien¬ 
tific .problems and afford assistance in the improvement 
of sugar-cane cultivation and manufacture and of other 
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established industries, the Bulletin will form an impor¬ 
tant means whereby the people, generally, will be 
educated in sound and scientific methods for cultivating 
the soil and in,the,growth and preparation of economic 
products suitable to the varied circumstances of these 
Colonies. In addition, it is proposed to issue Leaflets 
containing hints, expressed in simple and clear language, 
on the treatment of the soil and plants, suitable for 
distribution amongst peasant proprietors after lectures 
and demonstrations by agricultural instructors. Copies 
of these Leaflets will, in addition, be supplied for dis¬ 
tribution to magistrates, medical and other Government 
officers, the clergy and all persons having influence in 
country districts. 

A few years ago in the whole of the British West 
Indies there were only two botanical institutions, 
(Jamaica and Trinidad). Now there are twelve.^ This 
development is one of the strongest proofs that these 
Colonies are gradually recognizing the value of system¬ 
atic scientific organization for increasing their natural 
resources and affords great encouragement as regards 
the future. 

It is only necessary to add that, while the “ West 
Indian Bulletin ” will follow on the lines so successfully 
adopted in the “ Kew Bulletin ” and more recently 
in the useful Bulletins issued by the Botanical Depart¬ 
ments in Jamaica and Trinidad, it is hoped it may be 
possible to add a few new features especially in the 
number of the illustrations. The Bulletin will be avail¬ 
able for distribution from all the Botanic Stations and 
.will be supplied free to residents in the West Indies 
who will communicate their Name and Addresses to 
the Officers in charge 'of the Stations. 

D. MORRIS, 

Commissioner of Agriculture 

for the West Indies. 

Barbados, 

1st July, 1899. 
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Imperial Department of Agriculture. 

-9 

In consequence of the depressed condition of the West 
India Colonies a Royal Commission was appointed on the 22nd 
December 1890, as published in the following announcement:— 

The Queen has been pleased to appoint General Sir Henry 
Wylie Norman, G.C.B., G.C.M.G., C.I.E. (Chairman); Sir Edward 
Grey, Bart., M.P., and Sir David Barbour, K.C.S.I., to be 
commissioners to inquire into the conditions and prospects 
of the West India sugar-growing Colonies, and Sidney 
Olivier, Esq., B.A., to be their Secretary; Daniel Morris, Esq., 
D.Sc., C.M.G., Assistant Director of the Royal Gardens, Kew% 
will accompany the Commission as Expert Adviser in botanical 
and agricultural questions. 

The terms of the reference to the Commission were as 
follows :— 

44 To inquire into the condition and prospects of the 
colonies of Jamaica, British Guiana, Trinidad and Tobago, 
Barbados, Grenada, St. Vincent, St. Lucia, and the Leeward 
Islands, and of the sugar industry in those colonies, and of 
the labouring classes there, and especially whether the sugar 
industry is in danger of extinction in such colonies or any of 
them; and what is the amount of capital at present iuvested 
in it ; whether the present depression is dpe wholly or in part 
to mismanagement, imperfect processes, absentee ownership, 
or any other causes independently of the competition of sugar 
produced under the bounty system, and whether the removal 
of such causes would be a sufficient remedy for the said 
depression. Whether in the event of the abandonment of 
sugar cultivation there are other industries which could be 
prosecuted with success, and which would find adequate 
employment for the population: and what would be the 
probable result of a complete failure of the sugar industry on 
the condition of the labouring classes, both West Indian and 
East Indian, and on the revenue of those Colonies, and whether 
any deficiency of revenue caused by the extinction of the sugar 
industry could be met by economies in the administration 
without imperial aid.” 

After taking evidence in London the Royal Commissioners 
left for the West Indies in R.M.S. “ Don ” on the 13th January 
1897. They arrived at British Guiana on the 27th of the same 
month. They left British Guiana in H.M.S. 44 Talbot ” on the 
0th February, and visited, in the order named, the Colonies of 
Grenada, St. Vincent, Barbados, Trinidad, Tobago, St. Lucia, 
Dominica, Montserrat, Antigujt* St. Kitts-Nevis and Jamaica. 
From Jamaica the Royal Commissioners left in H.M.S. “Talbot” 
for New York on the 14th April aud arrived at Liverpool on 
the 1st May. There were held in all forty-five formal meetings 


"Correspondence relating to the Sugar Industry in the West Indies. 
Presented to Parliament ,by command of Her Majesty, February 11307. Lon¬ 
don i Byre aud Spottlswoode [C. 8950]. Price Is, o 
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and three hundred and eighty witnesses of all classes and 
occupations were examined. 

The Royal Commissioners presented their Report to the 
Queen on the 25th t August 1897.* 

The recommendations contained in this Repflrt have 
already been fully discussed in the West Indies. One of the 
results of the West India Royal Commission has been the 
creation for these Colonies of an Imperial Department of 
Agriculture. 


The Right Honourable the Secretary of State for the 
Colonies (Mr. Chamberlain) in the course of the debate in the 
House of Commons on August 2nd, 1898, when introducing the 
supplementary estimate providing for the creation of the 
Department, spoke as follows:— 

“The recommendations of the Commission in this regard 
were twofold. In the first instance they suggested that a 
special Department [of Agriculture] should be established 
dealing with all questions of economic plants and botanic 
stations in all the islands—wc propose to adopt that suggestion 
and that this establishment should be placed under the direction 
of Dr. Morris, Assistant Director at Kew, who is marked out, 
as I think any one who knows anything of Kew will admit, by 
special qualifications* for an important position of this kind. 
Not only has he all the scientific and other knowledge in the 
possession of the authorities at Kew, but also special acquaint¬ 
ance with the West Indies, and, if those other industries are to 
be successful, there is no one more capable of doing it than 
Dr. Morris. In order to carry out this scheme, which we owe 
entirely to the Royal Commission—because, except in detail, I 
know no way of improving on their recommendation —we ask 
for a grant of £4,500, all the money we can spend during the 
present financial year. But we estimate that the annual charge 

will be £17,500.As regards the grants which we ask from 

the Imperial exchequer, I haw to point out that it is absolutely 
impossible for the Cplonkv. to bear the cost under the present 
circumstance?. We hope they may be in the future self-sup¬ 
porting, but at present it is absolutely impossible for them to 
do anything for themselves. If these grants were throw n on 
the revenue of the Colonies, the only result would be that their 
deficit would be increased, and we should have to ask for an 
increased grant in aid instead of a grant in aid for communica¬ 
tion, agriculture, and technical instruction. The advantage of 
taking the whole matter into opr hands is that Ave shall have 
it under our control, and we shall not be hampered by local 
jealousies, and shall be able c to introduce something like a 

general scheme, which w r ould be impossible if local Legislatures 

__'•C* _^_______ 

* Report of the West India Royal Commission with Subsidiary Report by 
D. Morris Esq., D. Sc., C.M.G., (Appendix A.) and Statisticil Tables nn«i 
Diagrams and a map (Appendix B.), also, Appendix 0. Volumes Ip II, III, 
ai«flV. Presented to Parliament by Command of Her Majesty. Loudon: 
Bjre and Spottiswoode, 1807. Price 11s. Id. 
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in' each case had to be consulted, anJ local jealousies were 
brought into play. I regard the whole gf this cost as being an 
expenditure intended to relieve the British Government of 
future charges. The object is to assist the West Indian 
Colonies in every possible way.” # 

Sir Edward Grey, M. P. (one of the West India Royal 
Commissioners), said : Part of the vote is a grant in aid of an 
Agricultural Department, and I am exceedingly glad to hear 
that Dr. Morris is to be in charge of this department. He will 
bring to the discharge of his duties a knowledge of tropical 
produce, the possibilities and conditions of the cultivation of 
that produce, which I do not think can be surpassed by any 
one. He will bring to the administration of the department the 
greatest ability, energy, enterprise and devotion to work. His 
knowledge and assistance in reference to the prospects of the 
islands we visited were of the greatest value to the Commission, 
and I am sure his work at the head of the department will be 
of the highest value to the islands, and will be of increasing 
value year by year. 


The following is a copy of an Official letter addressed by 
the Secretary of State to the Governors of all the West Indian 
Colonies (including the Bahamas and British Honduras) respect¬ 
ing the organization and working of the Imperial Department 
of Agriculture:— 


Downing Street, 

6th September, 1898. 

Sir,—You will have learnt from public sources of informa¬ 
tion that Her Majesty’s Government have decided that, in 
accordance with certain of the recommendations of the West 
India Royal Commission, a Department of Agriculture shall be 
established in the West Indies. The cost of this Department 
for a period of ten years will be provided from Imperial funds, 
and grants will also be made in aid of the Public Revenues of 
Trinidad and Tobago (for the benefit of the latter Island), 
British Guiana, Barbados, the Windward Islands, and the 
Leeward Islands, to provide for or to assist in the maintenance 
of Agricultural and Botanical Establishments, Industrial 
Schools, or other kindred purposes, as has been done for the 
last half of the current financial year under Sub-Head S 8 of 
the Supplementary Estimate laid before Parliament last Session, 
of which a copy is enclosed. 

2. The headquarters of the Imperial Department of 
Agriculture in the West Judies will be at Barbados and the 
staff will consist of a Commis^oner of Agriculture, a Travelling 
Superintendent and a Clerk* Dr. D. Morris, C.M.G., Assistant 
Director of the Royal Gardens, Kew, has been appointed 
Commissioner of Agriculture and will take up his duties in 
Barbados early in October next. He will correspond directly 
with the Colonial Office upon all matter's concerning the general 
work of the Department; on matters affecting Colonial 



Establishments and Expenditure he will correspond with the 
several Colonial Governments through the Colonial Secretaries. 

8. He should be consulted on all Botanic and Agricultural 
questions and on all matters affecting the organization, duties 
and expenditure of the Botanic Departments or other kindred 
institututions wherever their cost is to be reimbursed out of 
the Imperial Grant in Aid; and his services and those of his 
asssistants should be made use of in every way possible with 
a view to the development of the^ resources of the Colonies. 

4. The general principles on which the work of the 
Department will be organized are indicated in the additional 
note appended to the Report of the Royal Commission pp. 
145—7 and in the enclosed extracts from letters addressed to 
this Department by Dr. Morris, containing suggestions for the 
consideration of Colonial Governments. In these suggestions 
I entirely concur, and I would especially call your attention 
to the proposal for arranging a Conference of the chief 
chemical and botanical officers in the West Indies at an early 
date with a view to the prosecution of a policy of co-operative 
effort. 

JAMAICA. 

Although no direct provision is made under this scheme 
for financial assistance to Jamaica, it is hoped that the 
operations of this Department and the advice of the Commis¬ 
sioner may be of advantage to the Director of Public Gardens 
and Plantations in that Colony, and that representatives of 
Jamaica will take part in the proposed Conference. 

TRINIDAD. 

The West India Royal Commissioners recommended the 
establishment of a Botanic Station at Tobago in subordination 
to the Trinidad Botanic Station. Provision is included under 
Sub-head S 8 for an expenditure not exceeding £250 on this 
service as from 1st October next up to the 81st of March 
next, and provision not exceeding £500 will be made the 
following year. The details of expenditure within this limit 
and the appointment of the establishment will be settled by 
the Colonial Government subject to the approval of the Secre¬ 
tary of Slate, the Commissioner of Agriculture advising you on 
these points. You will find Dr. Morris’ prel minary suggestions 
in the enclosed extract. 


BRITISH GUIANA. 

The series of experiments in sugar cane cultivation which 
has been pursued in thj Colony under your Government 
has been of interest and value in the past, and it is projjosed 
to render assistance in continuing and extending these experi¬ 
ments in connection with the w'ori^ of the new Department as 
from 1st October next. In the meantime I enclose for your 
consideration a further extract from a letter from Dr. Morris 
with regard to preliminary measures upon which I shall be 
glad if you will communicate with him at an early date, and 
will for the present only add that £500 out of the Grant in 
8 3 will probably be available for sugar cane experiments 
in British Guiana. 
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BARBADOS. 

The series of experiments in sugRr cane cultivation 
which has been pursued in the Colony under your Government 
has been of interest and value in the past and it is proposed to 
render assistance in continuing and extending these experi¬ 
ments in connection with the work of the new department as 
from 1st October next. In the meantime I enclose for yoqr 
consideration a further extract from a letter from Dr. Morris 
with regard to preliminary measures ut>on which I shall be 
glad if you will communicate with him at an early date, and 
will for the present only add that £025 will probably be 
available out of the Grant in S 3 for sugar cane experiments 
in Barbados. 


LEEWARD ISLANDS. 

Provision is included under Sub-head S 3 to meet an 
expenditure not exceeding £435, for the maintenance and 
extension of the Botanic Gardens at Antigua, as from 1st 
October to the 31st March next, and for J6430 to cover the 
maintenance of the Gardens at St. Kitts Nevis. For the pur¬ 
poses of the Botanic Station and for Agricultural instructors in 
Dominica, a sum of £500 is included to cover the expenses for 
the same period. It i£ intended at the same time to organize 
an Industrial School in that Presidency upon the lines indicat¬ 
ed in the extract from W. Morris* letter quoted above, and for 
this purpose an additional £250 is included, and the use of a 
building can no doubt be arranged for by the Local Govern¬ 
ment. The question of any arrangements to be made with 
regard to Montserrat and the Virgin Islands should be discussed 
in detail with the Commissioner upon his arrival in the West 
Indies, but it is contemplated that an outlay not exceeding 
£250 may be incurred in Montserrat for similar services in the 
same period. 


WINDWARD ISLANDS. 

5. Provision is included in Sub-head S 3 of the Imperial 
Grant to meet expenditure not exceeding £365 for the main¬ 
tenance of the Grenada Botanic Station as from 1st October 
to the 31st March next, and not exceeding £375 in each case 
to cover the cost of the Stations at St. Lucia and St. Vincent 
for the same period, and, subject to what is stated below, 
provision will be made in future years for the upkeep of these 
Stations at the same rate or thereabouts. 

0. It will be understood that these establishments as well 
as any additions to them which may hereafter be made, will 
continue to be borne upon the local Estimates, and a Grant in 
Aid from the Imperial Exchequer will be made to meet the 
expense of them in cases where the local revenue is inadequate. 
The officials at present appointed and to be appointed as part 
of the new establishment will be members of the public service 
of the Colony, and will be subject for purposes of discipline to 
the control of the Governor, 

7.* In the case of Dominica and St. Vincent the Cornmis 
si oner has recommended that measures should be at 



taken to commence fruit culture and has submitted preliminary 
suggestions which I recommend to your careful consideration. 

8. A vote should be submitted to the local Legislature of 
St. Vincent for the small expenditure needed for purchase of 
bananas recommended. Votes should likewise be introduced 
where necessary to meet the possible expenditure in Grenada, 
St. Lucia, and St. Vincent for the current year as above in¬ 
dicated, so soon as the Department commences its work. Such 
votes, however, should, unless specific instructions are given, 
only be introduced after communication with the Commission¬ 
er of Agriculture. 

9. As the Parliamentary Grant is taken in the form of a 
Grant in Aid, Provision for all such expenditure as may be 
subsequently re-imbursed out of the Grant in Aid from the 
Imperial Exchequer, should in the first instance be made in 
the Colonial Estimates. For purposes of Audit in this country 
the Certificate of the Commissioner will be required that the 
money in question has been expended as contemplated by 
Parliament; an<J for this purpose it will be necessary that 
he should be regularly furnished with detailed Accounts of 
the Colonial Expenditure on such service. 

10. No provision has been made for the purchase of land or 
for buildings which must be provided by the local Govern¬ 
ments so far as may be necessary. 

11. I have to add that, as a highly technical Officer will 
be stationed in the West Indies, it will be desirable that such 
questions as have hitherto been referred to the Director of Kew 
Gardens should in future be dealt with by the Commissioner 
of Agriculture, who will decide in each case whether it is 
necessary or desirable to refer them to this country. 

I have, etc., 

(Sgd.) Fred. Graham, 

(For the Secretary of State.) 


Governor 




AGRICULTURAL CONFERENCE, 1899. 

The First Agricultural Conference held in the West 
Indies met in the Chamber of the House of Assembly, Barbados, 
on Saturday morning, the 7th January, 1891). The President 
was Dr. D. Morris, C. M. G., M. A., D. Sc., F. L. S., the Commis¬ 
sioner of the Imperial Department of Agriculture for the West 
Indies. The following Representatives appointed by their 
respective Governments attended the Conference — 

JAMAICA. 

The Director of Public Gardens and Plantations (William 
Fawcett, Esq., B.Sc., F.L.S.). 

The Government and Agricultural Chemist (Francis Watts, 
Esq., F.I.C.. F.C.S.). 

The Principal of University College, Kingston (Rev. 1 William 
Simms, M.A.). 

BRITISH GUIANA. 

The Government Analyst and Professor of Chemistry (Professor 
J. B. Harrison, M.A., F.I.C., F.C.S.). 

The Principal of Queen’s College (J. A. Potbury, Esq., M.A.) 

Agricultural and Technical Chemist, Plantation Diamond 
(William Douglas, Esq., F.I.C., F.C.S.). 

Agricultural and Technical Chemist to the New Colonial 
Company, Ltd. (Frederic J. Scard, Esq., F.C.S.). 

TRINIDAD. 

The Superintendent of the Royal Botanic Gardens (J. H. HaHT, 
Esq., F.L.S.). 

Government Analyst and Professor of Chemistry (Professor P. 
Carmody, F.I.C., F.C.S.}. 

The Inspector of Schools (R. Gervase Bushe, Esq., M.A.). 

The Principal of Queen’s Royal College (W. Burslkm, Esq., 
M.A.). 

The Principal of the College of the Immaculate Conception (Rev 
W. Caroll). 
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THE WINDWARD ISLANDS. 

.The Curator, Botanic Station, Grenada (W. E. Broadway, Esq.) 
The Curator, Botanic; Station, St. Vincent (Hknry Powbia, 
Esq.). 

The Curator, Bdtanic Station, St. Lucia (J. C. Moore, Esq.) 

1 THE LEEWARD ISLANDS. 

Dr. H. A. Alford Nicholls, M.D., 1\L.S., etc., Author 

of “ Tropical Agriculture.'’ 

The Curator. Botanic Station, Dominica (Joseph Jones, Esq.) 

} Tb$ ^Curator, Botanic Station, St. Kitts Nevis (William Lunt 
Esq j. 


BARBADOS. 

The Inland Professor of Chemistry in chemical charge of Sugar 
Cane Experiments (Professor J. P.d’Alruquerque* M.A. 
F.I.C., F,C.S.). 

The Agricultural Superintendent of Sugar Cane Experiments 
(J. R. Bovelu Esq.. F.L.S, F.C.S.). 

The Acting Chairman of tire Education Board (The Honourable 
W. H. Greaves, Q.C.). 

Tlie Principal of Codringtou College (The Rev. Canon Bindley, 
M.A., B.D.). 

The Head Master of Harrison College (Horac e Deightox, E jq., 
M.A., F.R.A.S.). 

The Inspector of Schools (Rev. J. E. Reece. M.A.). 

Among those present at the opening ceremony were His 
Excellency, the Governor, Sir James Hay, K.C.M.G.; Major- 
General Fowler-Butler; The Chief Justice, (Sir Conrad 
Reeves); The Colonial Secretary (Hon. Ralph Williams); 
Hon. Sir George Pile, President of the Legislative Council; 
His Honour F. J. Clarke, Speaker of the House of Assembly; 
The Master in Chancery, (Hon. W. K. Chandler); Hon. 
Thomas I^icrr, ♦C.M.G.: Auditor General, (E. T. Grannum, 
Esq.) ; Colonial Treasurer, (John S. Howell, Esq.); Hon. W. P. 
Leacock, M.L.C., The Chahcellor of the Diocese, (Foster 
Alleyne, Esq ) ; Very Revd. Dean Phillips ; Chairman of the 
Chamber of Commerce, (J. Gardiner Austin, Esq.); President 
of the Barbados Agricultural Society ; President of the Horti- 
cultural SQeiety ;, C. 1. Cottle, Esq., M.C.P., and H. E. Boyle, 
Seq.;' Vice-Presidents of the Agricultural Society ; Hon. E.Jh 
Colvin, M.L.C.; G. Sealy. Esq.; G. Laurie .Pile, Esq., 
M.Cyf.; J. Challenor Lynch, Esq., M.C.P. ; R. Rawplypee 
Hall, Esq., B.A., Assistant Prorefcsor of Chemistry ; E, L. 
Skeete, Esq.; W. A. Horne, Es?p«(Colonial Bank); Commander 
Owen, Il.N.R . Superintendent Royal Mail Company; W. T 
Armstrong^ Esq.; 8. J. Fraser, Esq. The following officers 
of the Imperial Department of Agriculture were present:—Mr. 
Whitfield Smith, Travelling Superintendent, and Mr. Walter 
Farrell, Secretary to the Commissioner of Agriculture. 

; • 
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The Representatives were received in the Chamber of the 
House of Assembly at 10:30 a. m., by Jlis Excellency the 
Governor, who opened the Conference by the following 
speech: ----- 

Ladies and Gentlemen I consider I am liighly privileged 
in being asked by Dr. Morris to open the proceedings of this the 
first Agricultural Conference in the West Indies and am 
convinced that most valuable results must accrue from its 
deliberations. I do not think the importance of the scheme 
initiated by Dr. Morris can be overrated. And I fully endorse 
the remarks of the Director of the Royal Gardens at Kew 
on the subject. Mr. Thiseltoii-l)yer says: the suggestion for 
a Conference of the officers engaged in the work of assisting 
Agricultural enterprise in the YVest Indies is one of the most 
important steps that has ever been suggested for organizing 
the development of their material resources. Up to the present 
action in this direction has been confined to isolated and 
individual efforts, and no opportunity has been afforded to 
those interested to meet |>eriodically to compare notes and 
discuss the various points of interest. This want, thanks to 
Dr. Morris, is now supplied ; and in offering oil behalf of 
Barbados a most hearty welcome to the Representatives of 
the sister Colonies, I beg to express a fervent hope that the 
subjects discussed and the Information contributed in 
furtherance of efforts to advance the material prosperity of 
the West Indies may prove of permanent benefit. As it is 
important that business should begin as soon as possible the 
time at our disposal being limited, I will not detain yon 
longer but will at once ask Dr. Morris kindly to proceed with 
his Presidential address 

THE PRESIDENT’S ADDRESS. 

Dr. Morris then rose and said:-This is the first Confer¬ 
ence assembled in the YVest Indies to discuss the practical 
details of agricultural work. 1 re-echo the welcome just offered 
to you by Her Majesty’s Representative in this Colony, and 
L trust that your visit and the important subjects that will 
be brought before you will be conducive to *thc welfare and 
prosperity of the communities among whom we live. 

There is no doubt that at the present time the circumstances 
of the YVest Indies generally are not in a satisfactory 
condition. In December 1890, a Royal Commission was 
appointed to examine into the present condition and future 
prosperity of thfe YVest Indies. This Commission made an 
exhaustive inquiry extending over sevetal months, and in 
August, 1897,.. it presented a Report containing valuable 
suggestions calculated to restore and maintain the prosperity 
of these colonies aud its inhabitants. It is generally admitted 
that the.Royal Commissioners were men of exceptional ability 
and experience, and that their conclusions were entitled to 
be received as conveying a true and adequate account of the 
circumstances of the West Indies. 

'Hie recommendations of the Commission have since been 
adopted by Parliament, and a beginning lias been mad* ip 
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giving effect to them by the establishment of a Department 
of Agriculture for r the West Indies. The duties of the 
Department are twofold: (1) to endeavour to restore the 
sugar industry to a condition in which it could be profitably 
carried on; (2) to encourage the establishment of other 
industries in such colonies as afford suitable conditions to 
supplement the staple industry. 

The funds at the disposal of the Department up to the 
511st March next, amount to £(5,500, It is estimated that the 
annual provision afterward will be £17,500. As stated in 
the speech of the Secretary of State in the House of Commons 
in August last, this “ must continue, if the experiment shows 
a prospect of success, until the colonies are once again placed 
in a self-supporting condition.” 

As you are aware, the duty of organising the Department of 
Agriculture in the West Indies has been entrusted by Her 
Majesty’s Government to me, and I look forward with great 
interest to the work, and am prepared to devote all my time 
and energies to the imi>ortant concerns committed to my charge. 
I ask, and I know I shall not ask in vain, for your cordial 
co-operation in the task of improving the Agricultural interests 
of the West Indies. 

There has been a disposition in some quarters to represent 
the scheme of the* Agricultural Department as a weak alternative 
to the demands of the sugar planters. As a friendly critic 
has pointed out: “It is nothing of the kind. On the contrary 
it is founded on a close and keen study of the needs of 
the Colonies, and is devised not only to improve the methods 
of sugar cultivation, but to promote that variety of industries, 
that independent cultivation of the soil, which is necessary if 
these communities are ever to become stable, well-ordered and 
flourishing.” 


THE SUGAR INDUSTRY, 

The Agricultural Department is specially charged to assist 
the Sugar Industry wherever the conditions are favourable 
for its continuance. It is a cardinal point in the policy of 
the Department to preVent, if possible, a single acre of land 
now tinder canes from being thrown out of cultivation. 
Whether this will be practicable in every case will depend 
on circumstances, many of them beyond the control of the 
Department. Nevertheless, as far as the Department is 
concerned, it will discharge the important duties intrusted to 
it with fidelity and care. If its efforts are welt supported and 
its recommendations fully carried out, there can be no doubt 
the sugar industry will eventually reach a more prosperous 
condition than at present. There arfc in the West Indies certain 
Colonies in which the cultivation of the sugar cane has 
continued for a long period to be the staple industry. These 
may be termed sugar Colonies. They are British Guiana, 
Trinidad in part, Barbados, Antigua and St. Kitts Nevis. 
The others, namely Jamaica, Grenada, St. Vincent, St. Lucia, 
Dominica, Montserrrat and the Virgin Islands, although i£t one 
tim% and still to some extent, dependent on the sugar industry 
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have found themselves quite unable to'withstand the keen 
competition of recent years. If they are to exist at all, they 
will have to depend on other industries than sugar. 

The operations of the Department must, therefore, be so 
distributed as to give adequate assistance to each of these 
groups. The population to be supported * is almost equally 
divided between them. In the interest of the people themselves 
it is, therefore, as important to give attention to the non-sugar 
Colonies as to the sugar Colonies. 

Returning to the sugar Industry, apart from the operations 
of certain political and fiscal changes which cannotrtbe discussed 
here, there is a* very considerable amount of work to be 
done to assist the sugar planters; for instance, in enabling 
them to improve their methods and in reducing the cost of 
production. We must, I think, assume that if the production 
of sugar goes on steadily increasing everywhere, prices cannot 
increase to any appreciable extent. 

With the wider areas placed under cultivation, and the 
energy displayed by many European nations, the tendency is 
for the price of all tropical produce to fall rather than to 
rise. In order, therefore, to meet this, there must be cheaper 
production; and cheaper production in the case of sugar 
demands the highest skill and knowledge in cultivation 
with the latest and best appliances in manufacture. 

In every sugar-producing country great importance is 
attached to improving the quality of the particular plant 
yielding sugar. In European Countries, the amount of sugar 
yielded by the beet lias been nearly doubled within a 
comparatively short period. Until within the last ten years, 
nothing had been done on similar lines to improve the quality 
of the sugar cane. This work was only possible when by 
a fortunate circumstance the power of the sugar cane to 
produce fertile seed was fully realized. This occurred almost 
simultaneously in the East and West Indies in Java and 
Barbados. This island is, therefore, to be congratulated, no 
less than those personally connected with it, in having been 
among the first to grasp the practical bearing of this fact. 

The point now is to utilize to the utmost the capabilities of 
the cane in this direction and endeavour to place it in an 
equally favourable position as the beet. The experiments 
so far carried on, though on a limited scale, have been most 
encouraging. We have results from Java, the Hawaiian 
islands and Louisiana, all confirming those obtained in the 
West Indies. i have recently cited those obtained in British 
Guiana. I would now draw attention to a seedling cane 
obtained in Barbados of a most promising character. [Dr. 
Morris here exhibited a Jbuncli of fine canes that had pre¬ 
viously been brought in and £ placed in the upper part of the 
Hall.] It was raised at Dodds* Botanical Station and is known 
as Barbados, (or shortly) B. 147. I quote from abetter written 
by Mr. Bovell (who raised this cane) as follows :—“ This 
cane has been under cultivation here for the past five years, 
and it has during that time given an average yield of nearly 
half a ton of available sugar per acre over the * Caledonian 
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Queen ’ which comes next,,and mare than three-quarters of a 
ton more than the ‘Bourbon’. Ail the planters who have 
tried it speak favourably of it, and I have no hesitation in 
reoommending planters in the black soil districts to plant 
ithis year about a third of their, estate with it. ” 

r, 

'Mr. Bovell adds the following comparative statement Of 
the average results for five years obtained at Dodds with 
the Seedling Cane B. No. 147. and certain other canes usually 
cultivated in Barbados:- - 


• 

Name of Cnne. 

Sucrose per 

Imperial 

Gallon 

lbs. 

, Glucose per 
Imperial 
Gallon 
lbs. 

Average 
available 
Sugar ner acre. 

lbs. 

Remarks 

Seedling No. 147 .. 

1-7114 

*114 ! 

7, W0 

1 


i 

Caledonian Queen ... 

1*980 

i 

*041 

1 

6,187 

1 


Rappoe . 

1*922 

*041 

! 5,929 

1 


Naga B. 

1*987 

i *051 

5,894 

1 

Bourbon . 

1*775 

*086 

5,210 


Wiitte Transparent 

1*801 

i 

I 

*086 

5,275 

8 yrs. only 


The best proof of the value attached to this cane is the keen 
demand which has arisen for it amongst the planters themselves. 

Several fields of itexist in different parts of the island and it 
is reported as having actually yielded as high as three tons per 
acre. This year about 200 acres will be established on one 
group of estates. Furt her, in an island where new canes have 
hitherto been regarded with a certain amount of suspicion 
it is a promising sign that those in [possession of B. 147. find 
it advantageous to sqll canes in large quantities to their 
neighbours. One planter alone has disposed of over one 
million plants this season. The demand for this cane from the 
neighbouring Colonies is also considerable. 

There are numerous other directions in which the Sugar 
Industry mi^ht be improved. Tt is proposed to undertake a 
aeries of exberiments with various kinds of manures to find 
out the s or lie best adapted to certain soils, and the period 
in regard tcj the age and condition of the canes at which 
they|should be applied. Further c there is the treatment of 
the various) insect and fungoid pests to which the sugar 
cape is subject. In previous yfears, the Joss arising from these 
causes has i been very considerable. This loss is largely 
preventablej and it will be the business of the Department to 
Study the circumstances and advise the planters to the beat 
of its idbility. 

At Barbados, the experiments in these directions have already 
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been started. Mr. Bovell has been placed in charge of the field 
work with the title of “ Agricultural Superintendent of Sugar 
Cane Experiments,” while Professor d’Albuquerque will be 
in charge of the chemical work. With the hearty co-operation 
of the proprietors of estates, I have pleasure in stating that 
there will be established four Principal or Central experimental 
Stations, and eight Local Stations for the improvement of the 
sugar cane in this island. The Central Stations will be devoted 
to raising seedlings and to carrying out their treatment in ifae 
early stages until they are accepted as distinctly improved 
varieties. They will also afford opportunity for carrying on 
several series of mammal experiments. The Local Stations 
will be entirely concerned in the practical and final testing 
under normal conditions of the best varieties and their 
adaptability as sugar pioducers in different soils and climates 
of the island. At the Local Stations the planters in eadh 
parish will have opportunities of observing the growth and 
habits of the selected canes treated like all the other canes 
on the estate, and of afterwards obtaining plants or tops for 
establishing their own plantations. The total area covered 
by these experimental stations will be about 130 acres. It 
is arranged that experiments on similar lines will be started 
at once at Antigua and St. Kitts, In regard to Trinidad, 
thej experiments started by Mr. Hart will, it is hoped, be 
largely extended, while the chemical work will be undertaken 
by a. competent officer. At Jamaica, where the experimental 
cultivation of canes introduce* 1 from other countries was started 
more than 20 years ago, and whence many varieties have been 
distributed to the neighbouring Colonies, it is anticipated that 
Messrs Fawcett and Watts will be able to take up experiments 
of a thoroughly useful character. I am unable to give 
information at present in regard to what is likely to be done 
in British Guiana. There is, however, before the Government 
of that Colony a proposal to provide funds, as advised by the 
Koyal Commission, for continuing, on a large scale, the 
experiments which have already produced such good results. 

The total amount so far proposed to be expended on the 
special sugar cane experiments in Barbados, British Guiana, 
Antigua, and St. Kitts Nevis is £3,350. As all previous efforts 
iu these islands have not cost more than about £350 annually, 
there is every hope that with the larger funds now available 
which provide for the entire service of several competent officers, 
the Ultimate results of the experiments cannot fail to be of 
great assistance to the sugar industry. 

I do not, however, disguise the fact that outside British 
Guiana and Trinidad, and to some extent, St. Lucia, whatever 
improvement may take plac^ in regard to new varieties of the 
sugar cane, the application of manures, the treatment of 
disease and the reduction pf 9 expenses in cultivation, the 
sugar industry in the smaller islands will never be to a 
satisfactory condition so king as the processes of crushing 
the canes and manufacturing the sugar remain as at present. 

We have in the report of the Royal, Commission the iuost 
painful demdjustmtioil erf the inadequacy bf the to^hods novV 
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in use. For histance, owing to defective treatment it ifc re¬ 
coiled (based on experiments extending over seven years) that 
there “ is an average of over 2,000 pounds of sugar per acre 
left in the canes after crushing which is burnt in the megass.” 
A large part of, this could have been recovered by better 
machinery. At present in these islands it is said to require 
about 18 tons of canes to produce one ton of sugar. With the 
best • machinery about 9 tons should be sufficient to produce a 
ton of sugar. There is according to reliable authority a further 
heavy loss in boiling the juice and in converting it into shgar. 
I quote the exact words:—“ for every 100 pounds of crystallisable 
sugar contained in the juice, not more than an average of 75 
pounds of ordinary muscovado sugar is now j recovered.”|J 

Apart,therefore,from the loss incurred by imperfect crushing, 
the loss in actually manufacturing the sugar ahiounts to 
one-fourth of the total quantity produced. These statements 
appear to apply 'generally to the sugar industry as carried on 
in the smaller islands. As already stated, they do not apply 
to British Guiana aud Trinidad, and to some localities in the 
island of St. Lucia. There, very efficient machinery and 
appliauces are used, and any improvements in other directions 
should add to the advantages already existing. As you are 
aware, the remedy recommended by the Royal Commission to 
prevent such a loss in the smaller islands was the establishment 
of Central Factories. This subject, as you will notice, is down 
for discussion by the Conference this afternoon. I trust that 
the information which will be placed before us by those 
competent to speak on the subject, will lead to one or two 
experimental factories being established during the present 
year. 

The time has evidently arrived when itis absolutely necessary 
for the planters to decide what the future of the Sugar Indus try 
in these islands is to be. In commercial, as in natural life, 
the perpetual straggle for existence necessitates continual 
adjustment to new' and fresh conditions. When this adjustment 
is wanting or imperfect, the industry, or being, is pushed 
aside and disappears. It is now imperative for .the sugar 
planters to adapt themselves to the conditions of their 
environment, or they become “ unfit.” In other words, they 
will be unable to hold their own and they and tlieir industry 
must disappear. 

With your permission I would touch upon one or two other 
points. Rule of thumb methods, wherever existing, must 
be abandoned, and with them must be abandoned the crude 
and empirical notions in regard to agricultural subjects that 
have long since been discarded by our rivals amongst the 
intelligent communities of Europe and America. A simplification 
of methods for working sugar estates as well as for disposing 
of the produce (already adopted in some instances) is also 
necessary. This should tend to reduce the costs of management 
and, farther, should enable the planters to obtain all estate 
supplies pt reasonable prices. 

Fornlerly, when the price of sugar was high, it was possible 
fpt the industry to bear charges that are now quite impossible. 
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Times have changed mid simple and more direct methods, all 
culminating in reducing expenses, must now be adopted, 
otherwise West Indian sugar will have no*chance of competing 
successfully in the markets of the world. 

OTHER INDUSTRIES. 

In discussing the steps necessary to place the West 
Indies, generally in a more satisfactory condition, the Royal 
Commissioners drew special attentiofi to the need for expanding 
the number and extent of other industries. Their words, which 
1 quote in full, are as follow: - 

“Tim recommendations involving expenditure by the 
“mother country' which we have considered it our duty to 
“ make, are based primarily on the present and prospective 
“depression of the.sugar industry in the West Indies, but they 
“are of such a nature that they should, in our opinion, be 
“ carried out even if the sugar industry were restored temporarily 
“ to a condition of prosperity. It is never satisfactory for 
“any country to be entirely dependent upon one industry. 
“Such a position is. from the very nature of the case, more or 
“ less precarious, and must, in the Case of the West Indies, 
“result in a preponderating influence in one direction tending 
“ to restrict development in other ways. 

“The general statement regarding the danger of depending 
“on a single industry applies with very special force to the 
“dependence of the West Indian Colonies upon the sugar 
“industry, for the cultivation of sugar collects together a 
“larger number of people upon the land than can be employed 
“ or supported in the same area by any other form of cultivation. 
“In addition to this, it also unfits the people, or at any 
“ rate gives them no training, for the management or cultivation 
“of the soil for any other purpose than that of growing sugar 
“cane. The failure, therefore, of a sugar estate not only leaves 
“destitute a larger number of labourers than can be supported 
“upon the land in other ways, but leaves them also without 
“either the knowledge, skill, or habits requisite for making 
“ a good use of the land. 

“Whilst, therefore, the vital importance of the sugar 
“ industry to the present prosperity of nearly all the Colonies 
“is beyond dispute, we wish to observe that, so long as they 
“ remain dependent upon sugar, their position can never be 
“sound or secure. It has become a commonplace criticism 
“to remark upon the perpetual recurrence of crises in the 
“West Indian Colonies, and we submit that the repeated 
“ recurrence of such crises, as well as the fact that the present 
“ crisis is more oiqinous than any of the previous ones, 
“ illustrates the danger tft which we have referred, and add* 
“much force to our recojmuondations for the adoption of 
“special measures to facilitate the introduction of othei 
“ industries.” 

The coast lands in the West Indies have been undei 
cultivation in many instances for more £ than] a hundrcc 
years. In several districts large tracts have been abandonee 



1 *. 


as useless, and the canual it visitor seeing these only is under 
the impression that the West Indies “are played out” A 
reference to the RejJort of the Royal Commission will show, 
what few realize, that so far from being exhausted, the total 
area of cultivable land not beneficially occupied at present, 
amounts to more than 22 million acres. Leaving out British 
Gtjiana, which is only partially explored, and confining our 
attention only to the Islands, viz., Trinidad, the Windward 
Islands, Barbados, the Leeward Islands and Jamaica, we find 
even within this smaller area, that leaving out sivamps, rocky 
and other useless land, and allowing for land to be reserved in 
forest, there are still over 2 million acres suitable for bearing 
crops. The actual area under cultivation is only about a million 
acres. Practically, therefore, only one-third of the cultivable 
land in the West Indian islands is at present utilized. These 
facts appear in the following table compiled from the official 
returns supplied to the Royal Commission: 


Place. 

1 

Area in Acies. 

Area; now 
Cultivated. 

Area of cultivable 
land not benefi¬ 
cially occupied. 



Acres. 

Acres. 

British Guiana . 

05,836,000 

325,000 

20,000,000 

Trinidad and Tobago 

1,193,313 

- 310,000 

550,000 

Windward Islands 

328,122 

05,000 

135,000 * 

Barbados . 

100,470 

90,000 

10,000 

Leeward Island* ... 

300,840 

10X000 

150,008 

Jamaica . 

2,002,480 

093,074 

1,500,000 

_Total . 

70,547.225 

1,613,074: 

22,345,000^ 


Taking the colonies as a whole, wo find , the area now 
under cultivation is only a little over 2 percent, of the total 
area, and only a little over 7 per cent, of the estimated 
cultivable area. 

From the consideration of the land, we now pass to the 
circumstances of the population. It is admitted that even 
in Sugar Colonies like British Guiana, only one-third of the 
total population is directly engaged in the industry. If we 
allow another third for those indirectly engaged and for Indians, 
we shall still have a third of the population contributing little 
or nothing to the exports of the r Colony. In St. Vincent, 
St. Lucia, Dominica, Montserrat, 1 Antigua, and St. Kitts-Nevis 
and Jamaica, there are thousands of people whose labour at 
present is devoted fo raising casual food crops. They thus 
destroy land that with suitable treatment should yield valuable 
crops for export. t . 

The* object of starting other industries is first 6f all to 




realize to the best advantage the extensive tracts of unused 
lands in these islands; and, secondly, to find remunerative 
employment for people who are now 'almost without the 
means of subsistence. Other industries ore, therefore, essential. 

In taking up this work I fully realize th£ difficulties of the 
situation. I am also sensible of the enormous amount of 
labour involved, and the slow* and tedious character of the 
operations. necessary to produce results at all commensurate 
w r ith the cost of the ttndei taking. *1 have, however, a close 
acquaintance with the circumstances of these Colonies. I have 
carefully studied their resources and I am not unused to deal 
with what is termed the •• labour difficulty." In spite of 
these 1 retain, after an experience of twenty years, a strong 
faith in the iutiire of these Colonies, and I believe that, right¬ 
ly guided and assisted in these flays of their adversity, they 
will realize the destiny designed for them by nature, and they 
will yet become happy and prosperous communities. 

It- is needless to enter into details. The w r ork immediately 
at hand is to give attention to the sugar industry. When 
efforts are fully started in that direction, then I hope within 
a short time to devote the energies of. the Department and the 
funds at my command in building up those other industries 
which the exceptionally able men on the Royal Commission 
regarded as essential to the permanent well-being of the 
West Indies. 


, BOTANICAL INSTITUTIONS. 

The Royal Commissioners stated that the botanical 
institution* in the West Indies have rendered considerable 
assistance in improving agricultural industries, and “ they are 
capable of being made increasingly useful in this respect.” 
Twenty years ago theie were only three such institutions 
in existence. Xow. ow ing to the organization of the small 
establishments known as Botanic Stations, there are thirteen 
of these institutions. The results at t he latter, “ though not 
yet extensive, ha ve been of a distinctly promising character.” 
As the Colonies of .Jamaica, Trinidad and British Ihiiana 
were regarded by the Royal Commission as in a position to 
maintain their own Botanical Establishments, no grants-in-aid 
in their case have been voted by Parliament. As regards the 
Botanic Stations, it is proposed to place them under the direct 
control of this Department, and the charge of maintaining them 
is transferred to Imperial Funds. The Botanic Stations so 
transferred, are those at Tobago, Crenada,St. Vincent, Barbados, 
St. Lucia, Dominica, Monserrat, Antigua, and St Kitts-Nevis. 
Amongst the duties to be discharged by tin*Botanic Stations, the 
Royal Commissioners indicated the following“ They are to 
devote themselves in a systematic manner to the work of 
introducing, propagating and distributing all the promising 
economic plants of the tropics. They are to initiate the 
experimental cultivation of new’ or little known plants, and 
assist ; in the efforts made in the larger colonies to seeure 
improved.varieties of the sugar eaue. They are to act as centres 
ter diffusing accurate information, cutd as training institutions 
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for the practical teaching of tropical agriculture, also as the 
headquarters from which agricultural instructors would be 
sent, to give lectures and demonstrations bearing upon the 
selection of land for tropical economic plants, their suitable 
cultivation, and the lest methods for curing and packing the 
produce.’* 


AOKIrt LTC T R A L JNSTR ITCTORS. 

A considerable experience has shown that it is hot 
sufficient to provide Botanic Guldens and Experimental Stations 
to influence the large body ol* cultivators in the West Indies. 
They must be reached in a more direct and effective manner. 
The Mrst attempt to employ travelling instructors was jpade on 
my recommendation in Jamaica in 1801. Two Cacao instructors 
were appointed by Sir Henry Blake, and the results since that 
time have fully justified the use of this method of assisting in 
the development of rural industries. Great care is necessary in 
selecting men possessing the necessary qualifications. In 
Dominica, St. Lucia and Grenada, it would be an advantage for 
them also to be able to speak the local ixttois . It is important 

to arrange beforehand with the leading personages in each 
district, so that the people are prepared to receive the 
Instructor and made thoroughly acquainted with the objects of 
liis visit. A public meeting is useful as a first step, to be followed 
by visits to gardens and cultivated areas in the neighbourhood 
where the Instructor is able to give practical demonstration in 
the right methods of preparing the soil, in draining and 
manuring, and in putting out the plants in a neat and suitable 
manner. Later, he would show how the plants are to be cared 
for and primed, and ultimately he would give a regular course 
of instruction in curing and preparing] ^produce for export. 
These details carefully instilled into the minds of the people 
w ould be part of the general training necessary to direct the raw 
labour material of these islands into the right channels. I 
am absolutely convinced of the efficiency of the system, and 
it would not be difficult to mention several striking instances of 
the success that lias attended it when the right men are 
employed and they are placed underj favourable circumstances 
for carrying out the duties intrusted to them. It is proposed to 
attach an Agricultural Instructor to each of the Botanic 
Stations, and an officer with a similar training w ill have charge 
of the cultural w r ork at the Agricultural Schools. Where it is 
not possible to attach an Instructor to the Botanic Station, 
arrangements w ill be made to allow 7 the Instructor’s duty, in 
part at least, to be undertaken^ by^tlie Curator, leaving^ the 
garden meanwhile in charge of S.a competent foreman. In 
addition, Instructors, or experts, with special experience in 
budding and pruning fruit tpees, curing tobacco, bee-keeping, 
selecting and packing fruit to# export, will be employed to spend 
a month or two in each island' and thus distribute practical 
knowledge over a wider area. For some years to come, the 
peripatetic instructors must be^relied upon to carry out a large 
share of the training necessary] amongst the adult portion of 
the. community. In spite of the disadvantages incidental to 
their isolated position, these people are not slow to follow the 
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advice given them once they are convinced of its practical 
utility and of its direct bearing upon their future welfare. 

AGRICULTURAL EXHIBITIONS. 

Agricultural Shows or Exhibitions are not new in the West 
Indies. They have been held for some years in the larger 
Colonies. They are practically unknown in the smaller Colonies. 
The purely educational side of these Exhibitions, especially in 
regard to small cultivators, has not been so fully recognised as 
it should be. The prizes are in many cases given for produce 
possessing intrinsically little or no merit. It is often badly 
prepared and presented in a slovenly and uninviting condition. 
Such prizes are calculated to do more harm than good, as they 
encourage the people hi unskilful and careless habits which 
destroy any chance of their obtaining remunerative prices for 
their produce. The work of substituting careful and intelligent 
methods for those already so prevalent in the West Indies, will 
be a long and tedious task. It is, however, of so important a 
character that it must be dealt with. Possibly, the best way to 
start a better system in handling and marketing produce, is 
to offer several prizes at Agricultural Shows, but award 
them only in cases where the articles are presented in a 
thoroughly - satisfactory condition. The Department rfiight 
exhibit similar articles, especially those intended for export, 
as object-lessons and arrange for some of its officers to be 
present to explain exactly what is necessary in order to reach a 
high standard of merit. 

It is understood that the prizes offered by the Department 
are in aid of local efforts and not to supersede them. Further, 
the Department will bring together implements of field and 
garden husbandry and explain the construction and mode of 
working of suitable machinery for cleaning and curing 
produce. It u*ill also exhibit cases skilfully packed with fruit 
and other produce ready for shipment. 

It has been arranged that preliminary exhibitions will be 
held shortly at St. Lucia, Dominica and Montserrat. 

BULLETINS, HANDBOOKS AND LEAFLETS. 

The Royal Commissioners stated that “ in the West Indies 
“ persons engaged in cultivation suffer from isolation and 
“are often without any information as to what is being doue 
“elsewhere.” In addition to the employment of travelling 
instructors it is proposed to meet the difficulties of isolation 
by preparing and distributing bulletins, handbooks and leaflets 
affording information on subjects of general iuterest. The 
principal publication of the Department will be the “ West 
Indian Bulletin.” This will probably be issued at the end of 
this month, and will contain ampngst other matter the 
proceedings of this Conference. The handbooks will contain 
hints and directions in simple language on the cultivation of 
certain crops such as Coffee, Cacao, Oranges,Pineapples, Bananas, 
Ginger, Vanilla, etc. The handbooks will be stitched in canvas 
covers and form a series similar to those issued in England 
and the United States. The leaflets will be of a more modes* 



(diameter and will contain information expressed in simple and 
clear language suitable for distribution after addresses and 
demonstrations given to small cultivators by the Agricultural 
Instructors. These leaflets will also be supplied free to 
magistrates, medical arid revenue officers, the clergy, police 
officers, and all having influence, or coming into contact, 
with the peasantry. Both the handbooks and leaflets will be 
regularly supplied to schools, and the teachers will be encouraged 
to use them in dictation lessons and take an interest in diffusing 
the information contained in them amongst the people of 
the district. 

AGRICULTURAL TEACHING IX PRIMARY SCHOOLS. 

In all agricultural communities the need of the hour is the 
education of the rising generation in the knowledge how to obtain 
from the soil those products for which there is a good demand 
in the markets of the world. Ignorance and ineptitude can 
never produce successful results. The prevailing practice in the 
West Indies is to take everything out of the land and abandon 
it immediately afterwards. This is a vicious and destructive 
system; but to suddenly change the habits of centuries is 
impossible. We must take the children and gradually teach 
theip other ways. At least, the principles of sound agricultural 
methods must be taught in the elementary schools. Large sums 
are being spent in these Colonies on general education. The 
total quoted in the Report of the Royal Commission for the year 
1896 was £180,000. It is admitted that “ tl^e efforts made on 
general education have been largely successful.” In some 
colonies steps have already been taken to teach agriculture as 
a part of elementary education. The chief difficulty is the want 
of knowledge on the part of the teachers. It is hoi>ed that 
the Agricultural Department, as suggested by the Royal 
Commissioners, “ will be in a position to remler valuable 
assistance ” in this direction. With the co-operation of the 
central educational authorities in each colony, the teachers 
will be given a course of instruction in the principles of 
Agriculture. They will also be taught how to impart the 
knowledge thus obtained to their pupils in a series of object 
lessons. They will frirther be supplied with a school reader 
.containing agricultural information in simpleand plain lauguage, 
This will form the basis of all the theoretical and practical 
teaching required for the first few years in elementary schools. 
Great hopes are based on the educational value of school gardens 
where the teachers and children will carry out practically 
operations suggested by the lessons taught in sch'ooj.Tn 
England, tie Educational Department recently referred to 
school garden® asfollows:—“ Wefully recognise the inprovepient 
which a thorough knowledge of cottage gardening may effect 
in the condition of the working classes in agricultural districts; 
but as a school subject its teaching also serves a general 
educational purpose.” Following the example set by the 
Education Department in Jamaica, it is proposed to make 
small grants in aid in two glasses : (A) to schools in which 
the theory of Agriculture is; satisfactorily taught; and (B) a 
slightly increased grant in kases where, in addition to the 



teaching erf the theory of Agriculture, school * gardens or 
experimental plots are maintained by the efforts of the 
teachers and scholars. 

The amount of the grant proposed for each school in class 
A would be from £1 to £3; in class B from £2 to £5; 
depending in each case on the number of children who reach 
a satisfactory standard of attainments. For the first year or 
two the total amount of these grants would necessarily be 
very small as the chief outlay would consist of exx^enses 
incurred in giving instruction to and in training the teachers. 

AGRICULTURAL SCHOOLS. 

The Royal Commissioners recommended that “ a system 
of training in agricultural <x*cupation was much needed” iu 
the West Indies. It was suggested that “ some at least of 
the Botanic Stations should have agricultural schools attached 
to them where the best means of cultivating trojucal plants 
would be taught.” It is proposed to carry out this valuable 
suggestion. Provision has been made to establish an Agricultural 
School immediately at Dominica, and as soon as the necessary 
land has l>een obtained, similar schools will be started at St. 
Vinceut, St. Lucia and St. Kitts-Nevis. These schools are not to 
be Reformatories, and will not deal with criminals. This would 
defeat the object in view. The more suitable plan for obtaining 
pupils would be to admit, preferably from the country 
districts, orphans and destitute children over nine years of age, 
or those voluntarily placed at the schools by their parents or 
guardians. The order for their admissicn will require to 
be signed before a magistrate, and provide that the child 
remain at the school without molestation of any kind for a 
period of not less than five years. It is hoped by means of these 
Agricultural Schools to trail) a certain number of the children 
of respectable black people in sound agricultural methods. They 
will, first of all, be employed in raising their own food and will 
be accustomed to neat, intelligent and active methods of 
carrying on various operations of garden and field husbandry. 
Further, they will be carefully taught to handle tools, 
how to raise and prune fruit trees, the best means for getting 
rid of fungoid and insect pests, and how to bud and graft. 
The boys thus trained should be most useful afterwards in 
diffusing practical knowledge of this kind amongst their own 
people. 

TEACHING scientific agriculture in thk higher schools 

AND COLLEGES. 

On this important subject a paper is to be read before the 
Conference by the Rev. William Simms who has given 
considerable attention to It. He has also visited the United 
States and Canada with the view of studying the methods 
there adopted. It is hoped from the jiaper itself and from the 
discussion that will follow, it may be possible to suggest a plan 
for at least starting the teaching of scientific Agriculture 
in the Colleges in the West Indies. 

So far, little dr nothing has been attempted in that 



direction* In consequence, the students attending the higher 
Educational institutions turn their attention to the learned 
professions or to Government clerkships. Both these are 
now overcrowded, while the better paid appointments 
connected with scientific Agriculture, are filled from outside. 
We must eudetfvour to make Agriculture a popular and 
remunerative career for young nien in the West Indies. To do 
this would be an effective means of generally increasing the 
resources of the colonies. It is understood that the training 
in Agriculture given in European countries is not suited to 
men who are destined for tropical planting. Such men are 
always better taught amid the special circumstances of the 
tropics. 

The Department is prepared to offer grants to enable 
certain institutions to employ teachers in agricultural science, 
and possibly provide a number of scholarships for the most 
promising pupils. The Heads of these Institutions with whom 
I have conferred are thoroughly sympathetic in this direction. 
I, therefore, anticipate as oue of the results of this Conference, 
that it will be possible to prepare a scheme for the teaching of 
agricultural science that will meet with the approval of the 
Imperial Government. 

FUNGOID AND INSECT PESTS. 

The injury done to food crops and fruit trees by fungoid 
and insect pests, is very considerable. The discouragement 
thus met with by those anxious to follow a better system of 
cultivation is no doubt responsible for the little progress 
that has hitherto been made in this direction. Usually, the 
small cultivators regard a disease in their crop as a fatalism, 
and make little or no effcrt to deal with it. They also leave the 
diseased crops on the land, which, in the case of fungoid 
disease, becomes infected with spores, and so the crops of 
succeeding seasons are also injured or destroyed. I estimate 
that the total loss to crops from preventable diseases in the 
West Indies amounts to several thousand x>ouuds yearly. Mr. 
Fawcett will bring forward some suggestions on this subject 
before the Conference cm Monday afternoon. 

' NEW STEAMSHIP SERVICES. 

As directly associated with the work of the Imperial 
Department of Agriculture, 1 may mention that tenders were 
invited in London, iu September last, for four new steamer 
services for the West Indies. Service A. is intended U) provide 
a fiiPtnightly service between all the islands from St. Kitts 
southward as far as Trinidad. The object of this service, in 
accordance with the recommendations of the Royal Commission, 
is to afford with the existing Royal Mail Service, a regular 
weekly service between the islands. Service B. is intended tc 
be a fortnightly service between Trinidad, British Guiana, 
Barbados and Canada. This, it is hoped, will encourage 
trade in Sugar and other products between the West India 
Colonies specified above and the Dominion of Canada. 
Service C. provides for a fortnightly fruit-steamer service 
between St. Vincent, Dominica, and the United States or 
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Canada. The Steamers are to be socially fitted for the 
carriage of fruit and the Contractors are to undertake to 
purchase fruit at fixed rates. If circuiflstances require it, 
it has been suggested that this service be modified so as to 
provide fruit steamers between St. Vincent, Dominica and 
the United Kingdom. Service D. is intended to supply a 
direct tri-weekly fruit service between a port or ports in 
Jamaica and a port in the United Kingdom. 

Dr. H. A Alfohd Nicholas, C.M.G. (Leeward Islands): I 
rise to mov e that the thanks of the Conference be given Dr. 
Morris for the able, interesting, and extremely instructive 
address that Inis .just been delivered by him. Dr. Morris 
has mentioned that Ins address vvill be printed and placed in 
the hands of the members of the Conference, but that is not 
sufficient. 1 am satisfied that the whole public of the British 
West Indies are looking forward with keen interest to the 
utterances of the President of the most important Conference 
that has ever been held in the common interest of these 
Colonies. I beg, therefore, to move further that the address 
be printed, and that it be made to form part of the Report of 
the Proceedings of this Conference for publication and 
distribution throughout the West Indies. 

The Honourable W. H. GliKAVKs, Q.C. (Barbados): I have 
much pleasure in seconding the vote of thanks moved to Dr. 
Morris, and the motion that the address be printed as part of 
the Official Report of the Proceedings of this Conference for 
distribution. 1 have had the pleasure of meeting Dr. Morris 
on official business during the past three or four weeks and 
i may remark that 1 was struck by the keen interest with 
w hich he has developed matters connected with his Department. 
1 firmly believe that with Dr. Morris at the helm, the West 
Indian Ship of State will come forth out of the troublous 
waters and eventually reach a haven in safety. With his 
energy and ability, and the keen interest that lie takes in the 
work of his Department, and also with the co-operation of 
the gentlemen J see around the table—most of whose faces 
are unknown to me. but whose names are very well known—1 
feel that if they give Dr. Morris that support which 1 am sure 
they will, recollecting that the West Indies are simply so many 
atoms of a vast whole, the success of liis undertaking is 
assured. 

The President: l am extremely obliged for the kind 
remarks that have fallen from the two speakers with regard 
to my address. I shall have pleasure in including it as a part 
of the Proceedings of the Conference. It is now proposed*to 
enter at once upon the programme* copies of which have 
already been handed you. It vvill be seen that it is proposed 
this morning to devote th$ whole of our time to questions 
affecting the sugar-cane industry. I had hoped to have 
induced Professor Harrison to read a short Paper on the 
further work to be undertaken to improve the sugar cane in 
the West Indies; but, unfortunately we cannot have that 
pleasure. I will, therefore, call upon Professor d 1 Albuquerque 
to read his paper on " Manurial Experiments connected with 
the Sugar Cane/ 1 
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SUGAR CANE MANURIAL EXPERIMENTS. 

[By Professor J. P. D’Albuquerque.J 

Mr. President —At your request I have committed to paper 
a few points for 1 the purpose of introducing the subject of 
sugar cane manurial experiments for discussion. I understand 
that your object in desiring that this should be one of the 
subjects discussed at this Conference is to promote an exchange 
of views amongst practical experimenters, a possible settlement 
of any differences of opinion which may exist upon the best 
way of practically carrying out such experiments, and the af¬ 
fording Of help to any that arc newly entering upon this field 
of enquiry —through an interchange of ideas amongst workers 
who have devoted considerable time and thought to an import¬ 
ant matter connected with West Indian Agriculture. 

I confess to feeling some diffidence in opening this dicus- 
sion in the presence of one or two chemists who have worked 
at it so much longer than 1 have : and T should have been 
better contented to leave the matter in the hands of my friend 
and predecessor Professor Harrison, of British Guiana, whose 
work, carried on in conjunction with Mr. Jen man, both cm 
seedling canes and on cane manure, must command the admira¬ 
tion of every student of science who has occasion to take up 
these interesting subjects, and form a model for every present 
and future worker. 

I Avas requested to read a paper upon manurial experiments 
to occupy some 15 minutes in reading ; but the lines that such 
researches have taken during recent years and their results, 
haA r e been very excellently summarised by Professor Harrison 
in a paper read comparatively recently before the British 
Guiana Agricultural Society, and a paper worthy of reading 
in the presence of so many distinguished West Indian Botanists 
and Chemists already familiar Avith the subject, would have 
required much more time in its compilation than 1 could 
spare during the few busy days since 1 was apprised of the 
exact subject Avhieli I Avas asked to introduce to the Conference. 
I have, therefore, elected to confine myself to a fcAv practical, 
and perhaps somewhat technical, details which have recently 
presented themselves to me afresh in starting some new series 
of experiments, and upon which I should be benefited by 
hearing the vieAvs of other West Indian Avorkers avIio may 
fa\ T our us with their opinion upon some of the points raised 
and bring up others which are omitted in my remarks. I na¬ 
turally look at the subject primarily from the vieAv of Barbados 
which is the only Colony of Avhieli i have agricultural expe¬ 
rience ; other workers present will know how far methods 
require modification to meet the conditions of their own colonies. 

Put very briefly, the hcad.<\ which I touch upon are, - 
(a.) the choice of locality, 

(6.) size and number of plots, 

(<>.) \ r ariety of cane to be used, 

(d.) methods of applying manures, 

{e.) thd^ selection of cane samples for crushing, 
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(/•) juice and megass samples for analysis, 

({/.) the recording of results and the* calculation of gaiiit 
and loss. 

I take it that wherever the soils and rainfall of a colony 
present sufficiently marked differences, it i$ desirable that 
a locality offering a typical specimen of each should be se¬ 
parately experimented upon. In every case the field chosen 
should be as uniform as possible in all respects and having se¬ 
lected such a field, (b.) the size of the plots will be the next: 
matter to settle. Practical planters, including those that take 
a keen interest in agricultural experiments, are generally in¬ 
clined to place little faith in results obtained on very small 
areas and consider that no result is worth much unless some 
acres have been under each separate test. Actual experimenters 
also, have in some eases tried to overcome the invariable differ¬ 
ences of fertility occurring in even small fields by the use of 
comparatively large plots of say an acre on the apparent as- 
sumption that the differences of fertility from one part to 
another of such an area will neutralise one another and give 
a mean correct result. But when this method is adopted these 
differences of fertility are necessarily unknown quantities, and 
it is impossible to be certain when added up that these dif- 
erences do not preponderate greatly in one directing. It seems 
to me that, this method involves working in the dark, and that 
the uncertainties are by no means eliminated by duplicate or 
triplicate plots. 1 think the use of several small plots of each 
kind preferable.and that the difficulties arising from variable, 
fertility are most satisfactorily dealt with by the method of 
control plots employed by Harrison and Jeinnau. By this 
method an attempt (and it seems to me a very successful at¬ 
tempt) is made to ascertain what the relative variation of 
fertility actually i>, permitting the comparison of the yield of 
each plot of a series with the mean of the yields of the no- 
manure plots calculated 100: and this is the clearest 

method of exhibiting such results with which lain acquainted. 
No doubt au advantage attached to the use^ of a few large 
plots is the possibility of crushing the whole plot and taking 
a sample from all the juice, a procedure impossible with a 
large number of small plots where the frequent stoppages to 
an estate mill would cause too great a delay to the work of 
both the estate and factory. On the other hand, it ’lias been 
shown to be possible to select a small sample of canes which will 
represent a plot with a sufficient degree of accuracy, and we 
have the great desirability of a large number of plots, if an^ r 
large number of questions arc to be answered within fr 
reasonable time. Moreover, the loss which results from a noil- 
lnanured small plot, or an inadequately manured small plot, both 
of which are a necessary feature of mammal experiments, is 
reduced to a minimum. When t* large number of small plots- 
is employed, the crushing will necessarily be done in a small 
experimental mill and 1 suggested the use of au oil engine at¬ 
tached to such a mill in the future experiments to be carried 
on in Barbados. Such a mill will express some 65 to 70 per 
cent, of the cane as juice, and as a rule only a sample and not 
the whole plot will be actually crushed in the mill. ‘ m " 
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(r) Having selected the field and determined the size oi* the 
plot, the next question will be the variety of crane to plant. 1 
think most of us \Yill agree that all things considered some 
kind of Transparent cane will be best adopted for the purpose, 
as Transparent canes resist drought and fiingu* better than 
the Bourbon anil ratoon where the Bourbon will not do so. 
Personally, for Barbados, I should favour the White Transpa¬ 
rent, using the term to include both Caledonian Queen and 
Rappoe which are held by Barbados planters to present differ¬ 
ences from the cane known here as •• White Transparent.” 

T think that in practice it will be desirable for each experi¬ 
menter of experience to decide for himself the most important 
of all points relating to such experiments, viz., what constituents 
and liow much of* each to use in his experimental manures and 
when to apply them to the various plots : these* are matters 
which will be affected at all events to some extent by local 
conditions and by what has already been learnt from experi¬ 
ment in his own and other localities. 

(iL) At Dodds the experimental manures are mixed to¬ 
gether and applied without admixture with ashes or other 
diluent. If this is carefully done, I see no obvious advantage 
"in making in Barbados any change* in that respect. The quan¬ 
tity of mixed manure for a single stool is first weighed in the 
field and then measured from a spoon in front of the boy 
who is to apply it, the boy then puts the same number of 
spoons to each stool. In some nmnurial experiments which I 
carried out elsewhere. I also used the mixed or* undiluted ma¬ 
nures, which were measured out in tin pots made to hold the 
approximate quantity required and adjusted in the Laboratory 
by putting clay at the bottom till each delivered the exact 
amount The pots were, of course, marked to cor respond 
with the bags and plots. In tin* Dodds experiments the trash 
is drawn from the stool, a shallow furrow made around it. 
forming a circle of about 2 or 1 feet diameter, flu* manure 
is placed uniformly in the furrow, rubbed into the surface soil 
and the trash then drawn back around the hole. 

(e) In the reaping of the plots, an all-important considera¬ 
tion where only a part of the plot is actually crushed, is the 
taking of a correct sample. In the Br itish Guiana experiments 
the whole plot is sampled down by the eye in the field to a 
representative sample of 0 canes, and from them by a some¬ 
what laborious process the filial sample of 1 to 0 lbs is'obtained 
for the Laboratory mill/ In recent years at Dodds we have 
found it convenient to crush 100 tbs. of canes taken from 
the scales where the whole of the plot is weighed. The British 
Guiana method has been shewn to be a correct one when 
worked with judgment and cive: but the means at our 
disposal here will permit of 100 to 200 lbs. of canes being 
crushed in the mill, and under our local conditions of working 
we prefer as far as possible* to render the sampling as 
mechanical a matter as possible. I have, therefore, suggested, 
in future, when the canes are counted off the scales that, 
say, one in every five should be thrown aside in a heap : this 
would lie. say, 80 canes from a 10 stool plot and form the 
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first sample ami would insure a thorough mixing of canes 
from tlie different parts of the plot. To diminish the size 
of this large sample it can be similarly taken up one cane at 
a time and one in every two to six thrown aside to form the 
representative sample of 200 or 100 lbs. 

(f0 The sucrose, glucose, and specific gravity of the juice 
have always here been determined upon a fresh sample. I 
do not know of any satisfactory preservative of these con¬ 
stituents in juice. Salicylic acid and carbolic acid although 
allowing considerable inversion I find fairly suitable for 
preserving juice for ash analyses or nitrogen determination. 

The sampling of megass for analysis has always presented 
great difficulties to me. When 1 first took part in the 
experiments her,', I found it customary to take a bag sample 
of tlie megass at the mill and place the bags of megass upon 
the factory boilers immediately after sampling, and by 
raising them rapidly to a somewhat high temperature prevent 
fermentation. They were dried at this temperature, taken 
to the Laboratory, powdered, and the sugar etc. determined in 
the dried sample and calculated to the undried megass. Were 
it possible to insure that the bags were placed on a boiler 
kept constantly hot enough until the megass were dry, and to 
insure that the bags were not afterwards exposed to dam]) 
before bottling off in the Laboratory, the method would be a 
very satisfactory one, and in the hands of my predecessor 
it appears to have worked well. For some two or three 
seasons after I took part in the work 1 found remarkable 
differences in my results compart'd with his, and at last it be¬ 
came obvious that fermentation had taken place in some of my 
samples and I have never since been able to satisfy myself that 
the samples which are sent (every year) to the boiling-house 
all reach me in a satisfactory condition fora comparison to 
be made of their, analyses. A powerful shredding machine 
might powder the fresh sample of megass sufficiently rapidly to 
admit of its being thoroughly mixed aud a sample of workable 
size being taken for analysis betore changes have taken place. 
This would seem to mo to bo the l>est method of dealing 
with megass wherever its analysis is desirable. 

({/) The final point to mention is that of the method of 
recording and calculating some of the results. There seems to 
be a pretty general consensus of opinion as to what results 
should bo recorded. At Dodds the rotten canes are weighed and 
returned separately. 

It has generally been the custom for experimenters to 
calculate the gain or loss from a given manure application by 
comparing the calculated yields of sugar iu the expressed 
juice. Harrison and Jcimwn in their recent experiment have 
preferred to calculate it from tjie value of incremental canes. 
Wherever a tightly-braced three-roller mill giving an extrac¬ 
tion of 05 to 70 per cent, is employed, I suggest that the error 
from comparing the values of the yields of sugar in the 
expressed juice is not greater than that of taking the weight 
of thte canes, assuming an average composition and there¬ 
fore value per ton. and calculating from this basis. 
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DISCUSSION. 

Professor Haralson (British Guiana): Dr. Morris has asked 
me to say a few words in reference to this matter. Professor 
d’Albuquerque seems to have experienced some difBculty with 
regard to keepyig megass by drying it. When I was here, 
although I was not satisfied with the general conditions, l 
kept it for twelve months and analysed it every month, and 
certainly it did not change then. It was the same at the end 
of the twelve mouths as at the beginning. I do not, however, 
think that analysing megass is ox much importance. It was 
formerly done for the purpose of ascertaining whether tin; 
sugar cane was the plant which was described in text-books 
as containing 18 and 20 per cent of sugar. We found it did 
not. We found it contained about 13 or 14 per cent. That 
was why megass was analysed. Now, as we have proved 
satisfactorily what the contents of the sugar cane are, we do 
not require further analyses of the megass. It will be quite 
sufficient if we examine the juice. Professor d’Albuquerque 
also speaks of the difficulty in preserving the juice. I have 
found that corrosive sublimate will preserve the juice for a 
sufficient time to make accurate determination. It will not 
affect the specific gravity. That. I think, is the most satisfac¬ 
tory substance I know of to preserve the cane juice a sufficient 
length of time to allow of analysis. It is bettor, however, that 
it be analysed the moment it is expressed. In my Laboratory, 
we start in the morning at 8 o'clock and the whole work is 
finished between 11 and 12 o’clock, so that there is little time 
for changes to set in. With regard to mamirial experiments 
there is not the slightest doubt- that you must have a complete 
system of soil control. My experiments at present cover a 
kmall area, although there is a large number of plots. J have 
about 170 to 200 plots, and there are about 11 control plots 
distributed throughout the field. I thought at one time that 
these would be sufficient to determine the differences in the 
fertility of the soil, but 1 would be more satisfic'd if instead of 
11 of these plots, 1 had 40 or 50. Our fields in Demerara are 
of a different nature to the fields in Barbados, and to a person 
not knowing much about soils, it would api>ear that on a 
limited area, say of 13 or 14 acres, every part would be exactly 
alike. When we tried it, we •found that on a plot of even four 
acres it was different in different parts. We found that the 
difference infertility in different parts was greater than the 
difference to be obtained from nmuurial experiments. That is 
the reason why mamirial ^experiments over wide areas are as a 
rule, not very successful. It is almost impossible to get any¬ 
where an acre of land in which each part of that acre is all the 
same. This is true not only of Barbados but ol‘ British Guiana 
where laud to the ordinary eye wop Id appear to be exactly the 
same in every part.* With regard *to varieties of canes used for 
tnanuria] experiments, where it is proposed to carry on ration¬ 
ing, the Bourbon is not a suitable cane for that purpose. It is 
better to experiment with selected seedling varieties. The 
principal point in the exiierimeuts is to ascertain the amount of 
nitrogen the canes will take up. We know already the amount 
>f phosphates and potash to apply. It does not matter whether 
>rou apply too much potash o t too much phosphates, but the 
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difficulty is with the nitrogen. This is the constituent on the 
correct application of which the crop immediately depends. 
I believe (although I am being told that in so believing I am 
believing what I ought not to believe) that, where you apply 
excessive quantities of nitrogenous manures, you are raising a 
crop which is excellently suited for fungus. 

Mr. Francis Watts (Jamaica): 1 should like to pay my tri¬ 
bute of respect and admiration to those gentlemen who have 
been engaged professionally in the work of manurial experi¬ 
ments in the colony of Barbados. There is no part of the 
world where sugar cane is grown to-day, where the name of 
Professor Harrison is not known and held in the highest' res¬ 
pect. In my own experiments and work connected with this 
subject, I have rlways and at all times received the fullest help 
and assistance from him, and I am quite sure that the same 
remark would apply to all those who have had to seek advice 
from him, either when he was resident in this colony, or since 
he has been at British (hiiana. Professor Harrison says that 
when he first came here, he had the task of finding out what the 
sugar cane was. It was at that time an unknown quantity, 
and it is to Professor Harrison, largely, that we know and are 
able to state with reasonable certainty what* the sugar cane is, 
and what can be got out of it. [Professor Harrison : The 
credit of working that out is not due to me so much as to my 
predecessor, Mr. Francis.] That in no way. detracts from the 
merits of his own hard work. 1 think it is very largely due 
to Professor Francis and Professor Harrison that we know 
what the sugar cane is, and I think it is largely due to the 
latter gentleman that we have now seedling canes. Perhaps 
Professor Harrison will again tell us that he did not discover 
the seedling cane, but 1 believe I am correct in stating that 
he was the first to make it a valuable adjunct iu experimental 
work. With regard to the paper read by Professor d’Albu- 
querque. I do not know that there is much for me to add. 
I think that must persons who have done this kind of work 
have come to the conclusion that it is difficult to obtain suita¬ 
ble plots, to be used as control plots, and that we must have 
ample assistance if we are to deal with an enormous number of 
such plots. That megass can analysed we know, but that it 
can be preserved readily and easily for experimental work, is 
quite another matter. M> experience is that it is a difficult and 
precarious matter to preserve megass so that the analyses may 
be put forward by the chemist with confidence. With regard 
to preserving juice, 1 may say I have used carbolic acid, 
mentioned by the two previous speakers, and it has almost 
invariably given satisfaction. In those cases in which it did 
not give satisfaction, 1 think failure was due to the presence of 
an enzyme in the juice. There is a matter that came under 
my notice namely, the peculiar behaviour of the sugar cane 
in its relation to phosphates. It was found in the early 
experiments at Barbados that in some cases the addition of 
phosphates to the manure applied actually reduced the yield 
of sugar. At Antigua, my experience was very similar, and it 
is aif occurrence I am unable to explain. Perhaps those who 
have had wider experience may be able to explain the reason 
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There in wo doubt that the main factor of cane immure in 
nitrogen, and to the practical man to whom it means pounds, 
shillings and pence, Vhe correct management of nitrogen is an 
important factor in determining his profit or his loss. In 
considering the varieties of canes to be grown and the kind of 
fertilisers to be applied, there is no doubt that much thought 
must be given to the surroundings of the station, ami the 
conditions of the colony. When the small station at Antigua 
was started, experiments were first of all made with the Bourbon 
cane. It was soou found that this cane was attacked by a 
variety of diseases which rendered it extremely unsuitable for 
cultivation. We lost a large proportion even with the greatest 
care. But other varieties of* cane withstood, to a certain 
extent, the ravages of the diseases. That, these other varieties 
would entirely withstand disease, was too much to hope, but 
that they could withstand them to a great extent is clear. 
No doubt, that is a factor which will differ in every colony 
according to the conditions under which the canes are grown 
and cultivated. The extreme importance of experimental 
station work requires that these matters should be carefully 
dealt with, it is admitted that experiments of this kind 
are perhaps less carried out in the colony which 1 have 
the honour to represent, than in some of the others, because 
of the preponderance of other products in relation to the 
sugar cane crop. But 1 have no doubt that in the near future 
and with the encouragement of the lnqierial Department of 
Agriculture, we shall be able in Jamaica to add our quota to 
the amount of information which it is the duty and function 
of the Department to acquire and utilise. * 

The PRESIDENT : 1 would like Professor Harrison to state 
the distance liis Laboratory is from the experimental cane fields 
in Demerara; and whether it is advisable to have the experi¬ 
mental cane mill on the plots or at the Laboratory. 

Professor Harrison: The distance of most of the plots 
from the Laboratory is, I think, about two and a half miles. 
The canes are brought down at night, and the crushing and 


^[Professor d’Albuqnerque has requested me in add tin* following note, 
as the discussion on his paper was t itled without gi\ ing him an opportunity 
of replying to the points raised.--T hk President. | 

Nofa —I have tried both corrosive sublimate and carbolic acid as preserva¬ 
tives of cane juice for analysis. The former somewhat, obscures the deter¬ 
mination of the glucose by Fehling or b'oxhlet methods and the latter does not 
prevent inversion unless*added to the limed juice ; and if limed, the sample 
cannot be used for ash analysis. Possibly* as Mr, Watts has suggested, 
Ammonia solution could be substituted for lime with equally good effect and 
without interfering with the ash determination. 

While I admit that- inegtiss analysis is not likely to be needed in man anal 
experiments, 1 cannot agree w ith Professor Harrison, if he means that megass 
analysis will never be required in any investigations connected with the 
sugar cane ; and I think it highly desirable from the point of view of the 
sugar chemist that some reliable method should be found for taking samples 
for analysis. When once dried 1 have found, with Professor Harrison, that 
the bottled samples will keep indefinitely ; but the difficulty in my caseoccuis 
before they get to the Laboratory in the drying process. Unless* the bags are 
watched personally by the chemist as I understand Professor Harrison did 
watch them-it is exceedingly unlikely that those in charge of the boiling 
house, already fully occupied, can give them the attention necessary to insure 
such a preservation as can be relied upon by the chemist, and upon which 
published analyses can be based. J.P.D’A. 
e 




analysis take place next morning. Tt is absolutely necessary 
to have the mill as near as possible to tbe Laboratory. 1 would 
like to mention what I have observed to be tfie action of super¬ 
phosphates on canes. If the files of the Agricultural Journal 
of this colony be referred to, an extract will be found in one of 
them, giving an account of an experiment by I)f*. Voeleker who 
found that the yield of turnips is decreased by an excessive 
dressing of superphosphates, so that the very manure which 
he says is necessary to give a good yield, if applied in excessive 
quantities, decreases the yield. It is exactly the same case 
with the sugar cane. The cause of the decrease in yield by an 
excessive dressing of superphosphates is put down by I)r. 
Voeleker to the acidity of the superphosphates, which act 
injuriously on the rootlets of the plant. Where, however, the 
application is a limited one*, it is profitable. 

The Pkksiijknt: The action of superphosphates on turnips, 
is discussed in the Knr Bulletin (18115, pp. 120-132. with plate). 
It is possible that the action is not a direct chemical, but a 
physiological one. It is another illustration of the* care that is 
necessary in t-lu* application of manures to crops. As our time 
is limited. 1 would suggest that we proceed to tin* next subject 
on the Agenda a paper by Mr. Ho veil, t lit* Agricultural Suj>er- 
intendent of Sugar t’ane Experiment* in this island. 

FIELD TREATMENT OF THE DISEASES OF THE 
SUGAR CANE IN THE WEST INDIES. 

|By J. H. Bovkll. F.L.S., F.r.S.j 

The paper which I now have the honour to read deals 
briefly with the field treatment of the diseases of the sugar 
cane in the West Indies. 

For nearly two centuries the sugar canes in the West 
Indies have* at certain periods been subject: to various animal 
and vegetable pests, for we find from Sehomburgk's History of 
Barbados, that, as far back a* 15IS the island of Hispaniola, or 
Hayti. as it is now called, was almost abandoned in consequence 
of an ant. which in that and in the t wo succeeding years, 
overran the island devouring all vegetation. About 1700 
they showed themselves in Barbados and caused such devasta¬ 
tion that it was deliberated whether the island, formerly 
so flourishing, should not be deserted. In 1703 they were 
found in Martinique, and in 1770, in Grenada. So great 
was the destruction which they wrought, that in 1770 the 
Government of Martinique offered a reward of a million of 
their currency for a remedy against the plague: and the 
Legislature of Grenada, £20,000 for the same object, but all 
attempts to get rid of thejn proved unavailing, until the 
hurricane of 1780 effected what man had been unable to 
accomplish. In 1814 they again made their a-p]iearanee in 
Barbados, but did not long continue to do much damage. 
From then on, until the latter half of the last deeade, the 
canes in the West Indies seemed to have been singularly free 
from any pests, with the exception of the moth borer. 

However, about Hint time fungoid diseases began to 
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show themselves amongst the canes, not only in Barbados 
and the other West Indian Islands, but in almost every 
sugar-producing country in the world. 

At the present time the insect and fungoid pests known 
to be attacking the canes in the West Indies are : 

(a) . The Moth Borer— Diatrwa saccliaraliH . 

(b) . The Rind Fungus— Trichonphceria mvchari. 

(c) . The Root Fungus— Coll Hot ridnim falmtum. 

(d) . White Blight—One of the Dactylopiem - probably 

Dadylopiu* valeo/aria'. 

(r). Black Blight. A disease apparently caused by 
the fungus growing on the excretion voided by 
Oil pita x media) • ivoi rt . 

The shot borer, Xylcborus prrforans , and the lady-bird 
borer, Sphenophovux savchari , are found on decaying canes, 
but so far the preponderance of evidence with regard to 
these tends to show that they are saprophytic*, not parasitic. 
Consequently, we may for the purposes of this paper take 
no further notice of them. 

Of the foregoing pests, the moth borer has been known 
for many years, and was first described by the Revd. 
Lansdown Guildiug at St. Vincent in 1828. 

According to Professor Comstock, the eggs are flat and 
circular, and about oue-twenty-lifth of an inch in diameter, 
white when first deposited,* and turning yellow as they ap¬ 
proach the hatching point. The egg takes about nine days to 
hatch. Oil the larva leaving the egg it begins at once to bore 
into the cane, on which it feeds for about thirty days, when it 
assumes the pupa condition. Tin* larva when full grown is 
about one and a quarter inches long. The chrysalis is of a 
light brown colour, about three-quarters of an inch in length, 
and a sixth of an inch in diameter. The general colour of the 
motli is grey. The hind wings of the female are lighter than 
the fore, and lighter than either pair of those of the male. 

The attack of the moth borer is first noticed as soon as 
the canes are a couple of months old, when the centre unfolded 
leaves of the infected canes are seen to turn yellow and then 
to dry. At this stage on examining one of the stricken 
canes, the apical portion of the growing cane is found to have 
been eaten through by one or more of the larva*. Later on 
when the canes get further advanced, the larva will bore 
into them, and complete its life history without killing the 
cane. The moth borer, not only of itself, causes considerable 
loss, but as its tunnels form easy places of entrance for the 
spores of the rind fungus, it is highly desirable that this pest 
should, as far as possible, be destroyed, and to this end the 
following recommendations &re submitted for consideration. 

(1) That all borer plants, />., plants bored by the moth 
borer, should be rejected, for even if they are 
soaked jn some disinfecting solution, it is not 
, possible in every instance for this to pehetrate 
\ flie narrow channels containing the larvae and 
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pupa*, owing to tlfe debris and air contained 
therein. . 

(2) That all plants should be soaked for twelve hours 
in lime water containing one gallon of lime to 
a hundred gallons of water; or#i dilute solution 
of Jeyes’ fluid; or a solution of carbolic acid con¬ 
taining one pint of the acid to a hundred gallons 
of water -so that any adhering eggs or insects may 
be destroyed. 

(3) That careful inspection of the growing canes be 
made periodically, and whenever the presence of 
the larva* is noticed, by the appearance of wlmt 
are locally known as 4i dead-hearts,” that all 
cane* so affected be cut out and burned. If the 
estate mill is at work they may, instead, be passed 
between the rollers and then thrown on the 
compost heaps. 

(4) That as soon as practicable after a lield is reaped, 

all dried and decaying canes be collected and 
burned, passing any that contain juice through 
the mill first. 

(5) That at the time of the year when the moth 

borer is most prevalent, lighted lanterns be 
suspended over vessels containing some viscous 
liquid, such as molasses and water. 

We now come to the Rind Fungus: Trichosphrrria 
merhari . and that phase of the same disease known as* 
the Root Fungus. ^ ((U)Uetotrichurn fah'atrnn.) These would 
seem from various authorities to have existed for several 
years before they caused much loss—the rind form probably 
only as a saprophyte. 

The root form appears from such evidence as can be obtain¬ 
ed, to have existed in isolated spots of several fields on certain 
estates in St. John's parish, for some years before it com¬ 
menced to spread rapidly. • 

However that may be. the undoubted fact remains that 
these two pests, whether different forms of the same parasite, 
or two distinct fungi, have of late attacked the Bourbon cane 
with such virulence in Barbados, as well as in several of the 
other West Indian colonie s, that most planters have been 
obliged to discontinue growing it. 

Unless careful examination of a cane is made, the at tention 
is first called to the attacks of the rind fungus, by the 
outer leaves of the top assuming a yellowish tint, the colour 
gradually fading until they are quite* dead. The leaves are 
gradually affected in succession toward the centre, until the 
whole top is dry, and the caiffc in a state of decay. 

If on observing the outer lea ves becoming dry, the cane is 
examined, it will usually be found to have on one or more of 
the internodes, midway up the stem, reddish-brown discolour- 
ations. On cutting through the rind at these discolourations, 
the underlying tissue is seen to be red or brown, with whitish 
spots. Microscopical examination of the affecteditissue, reveals 
the fact, that the cells of these portions of the cane *ire 



penetrated, and in many instances, almost filled with the 
hyplnc of a fupgus. Later on, black eruptions are 
observed piercing the cuticle, and these under the microscope 
are seen to be composed of myriads of spores, cemented 
together with a mucilaginous substance. 

The root fungus (Col lef of rich urn fnlvatum) % said to be a 
form of Trichoxphfvria saccharic although this is denied by 
Went, is first noticed about the mouth of June, when 
the canes attacked seem to cease growing, the plants 
dwindle down, fresh shoots are sent up, which in turn 
waste away, until the stool is so weakened that the 
whole clump can be easily pulled up. On examining the 
roots they are found to he nearly all dead, those still living 
being dotted over with small, reddish, depressed, ulcerous- 
looking spots. 

My attention was first called to the rind fungus in 
December 1891. by Mr. W. C. Hutson, Sent*, who asked me to 
visit a field at Sunbury and tell him what was wrong with it: 
as he had observed certain clumps here and there in which some 
of the canes wen 1 dying. As F did not discover any shot borer 
oil my first visit, and as microscopical examination disclosed 
the presence of hyplne in Die cells. I hazarded tin* opinion at 
the time, that the canes were suffering from some fungoid 
disease. The next estate? on which 1 knew canes to be attacked, 
was Haynesfield. in St. John's parish, whence on the Hth 
January, 1892, the attorney, the late Mr. A. P. Murray, 
sent me some canes. These not only had the brown dis- 
colourations, now known to be so characteristic of the 
rind fungus disease, but iiad in addition the shot borer. 
Seeing these latter. I again examined the field at Sunbury.and 
there found that since my previous visit, some of the dying 
canes had been boreal by the same insect. 

At the time J first saw the canes at Sunbury. I was 
aware* of the existence of a root fungus in St. John's parish, 
whie'h was then doing considerable damage, as 1 had already 
shown Mr. Skeeto, the attorney for Hem ley (‘state*, a minute 
fungus on the roots of some* canes obtained from that estate. I 
had even. >\vith his permission, planted a fe*w Caledonian 
Queen plants, on one of the most affected fields, so us to ascer¬ 
tain, whether like the hardier varieties of the* wheat plant 
which are found to resist the “Rust." (Pncchtia grmninix), a 
fungoid disease, the hardy Caledonian Queen would not to 
some degree, resist the fungus attacking the roots of the* 
Bourbon cam*. So successful was the experiment, that the 
following year the attorney of a neighbouring estate, caused 
breadths of Caledonian Queens to he* planted between bmulths 
of the Bourbon. To such an extent did this cane* resist the 
disease, that while in some fields the Bourbon canes wore so 
badly attacked that they Intel to be destroyed, the Caledon¬ 
ian Queens were reported to have yielded two hogshe*ads of 
sugar to the acre. 

For some time so great was the destruction wrought by 
these fungoid diseases, that legislative action was prevposed, 
with the object of carrying out uniform and effectual remedial 
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measures ; blit this was ultimately dropped. In the meantime 
the diseases began to disappear on those estates on which the 
plan of planting hardy varieties had beeli adopted and in 
some instances the infected debris burnt as well. 

On an estate adjoining Dodds where the whole of this 
treatment was carried out. J made, with the permission of the 
proprietor, certain experiments for the purpose of ascertaining 
how far this method for the extermination of the fungus 
had proved effectual : and as it may not be without interest, 1 
here reproduce a copy of the report i made at the time : 

“ In continuation of my report of the Kith inst. on the 
‘‘existing sugar cam* fungus disease, and in confirmation of 
‘‘what 1 then wrote with reference to those planters, who 
“have carried out, to some extent, the remedial measures 
“ recommended by the authorities at Kew, such as burning the 
“diseased canes, and where the fields are badly affected the 
“debris therefrom, and have planted hardy varieties. I 
“now have the honour to forward herewith the results of 
“some experiments 1 have made with the assistance of Mr. 
“.7. A. (iittons. of Ougliterson plantation, air estate on 
“which the diseased canes and the debris therefrom have 
“ been burnt for the past two year.". 

“ A number of apparently representative holes of canes 
“were counted and the* average number of individual 
“canes per hole ascertained: and a holt* containing that 
“number of canes cut, weighed and tested. The results lof 
“ this experiment are given in the table attached. (Set* p. 40). 
“As will be seen on referring thereto, tive of the hardy 
“ varieties tested, weie from fields on which no fallen leaves 
“ were placed around the young canes last year, i.c\. ‘trashed/ 
“as it is called locally. 

“Mr. (Iittons informs me that the manorial treatment 
“of all the fields from which the canes tested were 
“ taken, was the same, with the execution of the one planted 
“with Red Ribbon, which only had chemical manure. 

“The difference between the Bourbon and Caledonian 
“Queen is very marked, as they are quite close together, only 
“a small drain about two feet wide dividing the two fields. 
“In the one with the Caledonian Queen it is almost im- 
“ possible to pass through on foot, while in the other with 
“the Bourbon, one can ride**between the rows without the 
“horse injuring the canes." 

As the following methods for the eradication of the 
fungus diseases, have apparently proved effectual in Barbados, 
they are suggested for adoption wherever the caries are 
found to be attacked. 

(a) Only canes of */t fungus-resisting variety should 
be planted. 

* (b) Xo plant should be taken from any stool having 
the appearance of being affected with disease. 

(c) All plants should be soaked in water containing 
lime, carbolic acid, or Jeyes’ fluid. 

1 (d) Any plants that fail to germinate should be dug 
uyi and destroyed. 
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(e) Up to the time that it is possible for the labourers 
to pass between the rows, all canes having rind 
fungus should be cut out, and "where they are 
affected with the root fungus, the stool should 
be dug out, and all infected matter burned, 

(/) All v spots of land affected with the root fungus, 
should be planted with some other crop for at 
least a year, and not merely planted with some 
other variety of the sugar cane, as is done now 
in some instances in Barbados. 

Uj) After all sound canes have been taken from 
a field, all rotten and diseased canes should be 
collected and burnt. When canes are too full of 
juice to burn readily, they should be crushed, the 
juice therefrom heated to boiling and the megass 
burned. 

From past experience. I have every reason to believe, 
that if the above recommendations are carried out. in a 
few years there is every likelihood that the fungoid diseases 
now attacking the sugar canes in the West Indies, will be 
things of the past. 

Among the hardy varieties which arc fairly fungus- 
resisting, I may mention the Caledonian Queen, the Happens 
the Queensland Creole, Xaga B, the White Transparent 
and a seedling cam* of great promise, viz: No. 117. 
So far as 1 know this seedling is free from the two fungoid 
diseases. That its yield is good, may lx* judged by comparing 
the results obtained with this cam* and some of the* other 
hardier varieties, given in the following statement: 


COMPARATIVE STATEMENT or RESULTS obtained at Dodds with 
the Seedling Sugar (jane *11. No. 147, and certain other canes usually 
cultivated in the Island. 


Nnme of Cane 

Sucrose per 
Impel ml gallon 
Lbs 

_ 

Glucose per 
Imperial gallon 
Lbs 

Available Sugar 
per Acre 

Lbs 

Seedling B. A r o. Up 

1894 

1895 

1890 

1897 

1898 

mil 

r 

*084 

*089 

*002 

*119 

*189 

10,9813 

4,426 

4,902 

8,525 

7,052 

Average for 5 years 

1*794 

!_'U4_ 

7,190 

Caledonian Quern 


» 


1894 

1-982 

•052 

s,m 

1895 

1-950 

•052 

5,209 

1890 

1*980 

;032 

4,098 

1897 

1*890 

*045 

i 8,219 

1898 

2-09H 

*026 

| 4,830 

Average for 5 years 

1*980 

*041 

| 0,137~ 






39 


COMPARATIVE STATEMENT of RESULTS obtained at Dodds with th 
Seedling Sugar Cane B. No. 147 and certain other canes usually cultivated 
in the Island .—Contin ued. 


Name of Cane. 

f Sucrose per 

1 

Glucose per 

Available Sugar 

Imperial gallon 

Imperial gallon* 

per acre 


Lbs 

Lbs. 

Lbs. 

Rappoe. 




1894 

l-#48 

*050 

9,410 

1895 

1*980 

•031 • | 

2,072 

1 SiX! 

1*850 

*045 | 

3,562 

]si>7 

1*85(1 

*012 

7,033 

1898 

1*981 

*928 j 

5.962 

Average for] 5 years 

1-IK2 

•on j 

5,929 

Na y a B. 


1 

! 

! 

1894 

1 *991 

*050 1 

1 7,527 

1895 

1*980 

*051 

! 4,005 

1890 

1 790 

*058 | 

2,055 

1897 : 

1*91 K) 

*052 

7.920 

1898 ; 

1 

2 02 :; 

*027 

6,75*4 

Average foi 5 years i 

i 

1 *927 

*051 

5.894 _ 

Bourbon 

1894 

1*727 

*118 


1895 

1*780 

•090 

2.480 

189d 

1*710 

*071 

2 072 

1897 ! 

1*800 

*082 

0,924 

1898 

1*800 

*008 

4,s99 

Average for 5 years 

1 *775 

*080 

5,210 

| 

- ■ • 



White Transparent. 




1800 ! 

1*840 

•082 

2,540 

1897 

1 *570 

•HO 

5,822 

1898 ; 

2*001 

*004 

0,450 

Average for 2 years j 

1*804 

*080 

5,275 


1 would also add that one gentleman who last year reaped 
fifty acres of these canes, on five different estates, of which 
he had the control, tells me that the fifty acres made 148 
tons of sugar. 

With regard to the shot borer, white blight, aearus and 
the large green fly, (Chrysopa), found on sugar canes, the 
evidence so far obtained points to the fact, that these with 
the exception of the black bU&lit, do little or no damage, and 
for the most part, like the shot borer, are the followers of 
fungoid diseases. 




RESULTS OF CERTAIN EXPERIMENTS MADE WITH CANES OBTAINED FROM ' OUGHTERSON" PLANTATION 

ON 23ri> and 25th FEBRUARY, 1895. 
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DISCUSSION. 

The President: We are extremely indebted to Mr. Bo veil 
for his Paper, whieh is distinctly practical in its bearing on the 
cultivation of the sugar cane in this colony. ^ may mention 
that Mr. Boveli spent some time in the Jodrell Laboratory at 
Kew investigating the life history of Trlehosphanna^ and the 
thoroughness with which he then devoted himself to the sub¬ 
ject has no doubt greatly assisted him in dealing with cane 
diseases in the West Indies. I would like to ask him to what 
he attributes the present pa rtial disappeara nce of Tnchosphmria 
and allied forms. Is it due to the superiority of the new canes 
as compared with the old : or is it due to the greater care now 
being taken in selecting healthy cane plants? I would also ask 
him if he has traced a direct relation existing between the 
attacks of the moth-bom* and the occurrence of the fungus. 
It lias been stated that the canes attacked by the moth-borer 
are almost invariably attacked afterwards by the fungus, which 
obtains access to the interior of the canes by means of the per¬ 
forations made by the moth-borer. If this is established, it 
shows the necessity for the planter to keep the moth-borer in 
check. With regard to the recommendation to burn diseased 
canes in the field, is it really practicable to destroy diseased 
canes in this way? Is it not better to pass them through the 
mill and then burn them in the boilers? 

Mr. Bov ELL : I believe that fully 90 percent, of the canes 
attacked by rind fungus had already liccn attacked by the 
moth-borer: but I may add that I have seen the rind fungus 
on some canes that had not been attacked by the borer. I 
attribute the partial disappearance, at present, of the fungus 
in this island to the substitution of selected seedling canes in 
the place of the Bourbon cane: and to the greater care taken 
in selecting healthy tops for planting. Also to the more 
general practice of cutting out and burning diseased canes as 
suggested by the President. 


Professor Harrison: It may be of some interest to know 
that some time ago there was a good ileal of rind fungus 
present in the cane fields in Deinerara, but quite recently it 
disappeared. In our case, its disappearance was probably due 
to the heavy rainfall during the month of December. 

Mr. J. H. Hart (Trinidad): During a visit to Barbados in 
1892, I came to the conclusion that the primary cause of the 
disease then affecting the sugar cane was the fungus and not as 
we believed in Trinidad, the shot-borer ( Xyleborun perfoi'ana). 
The latter probably fed mf the fruit of the fungus. The 
fungus now known as Trichmpiuma mccJmri exists in two 
forms, one affecting the cane itself, the other its root. The lat¬ 
ter lias received the name of ColletoMchum falcatum . Recently 
typical TnchospJurna sacvharl was observed on an estate in 
Trinidad. The disease is still prevalent in some localities in that 
Colony! 1 have attributed the attack of the fungus to “ con¬ 
stitutional weakness” in the sugar cane, due to continqpd 
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treatment and cultivation on the same land. I noticed a 
similar “ want of vitality ” in cacao trees in Nicaragua in 1898, 
but some plants raised from Nicaragua seed in Trinidad are 
now most vigorous trees and less susceptible to disease than 
any known sorts. It would be distinctly advantageous in the 
case of sugaf 1 canes to raise other crops or let the land lie 
fallow’. Possibly the fungus will never become a thing of 
the past; we shall alw r ays have to fight it. We should also 
cultivate canes that show greater immunity to disease. 


The President : What cane is now’ chiefly cultivated in 
Trinidad ? 

Mr. Hart : The Bourbon or Otnheite Cane. 

The President: A remark dropped by Mr. Hart in regard 
to constitutional w eakness ” existing in plants may be mis¬ 
understood. There is, I believe, no such thing as constitu¬ 
tional weakness ” existing as a general condition of plant life. 
If we cultivate our plants carefully and suitably, they will not 
suffer; and, strangely enough, Mr. Hart himself disposes of the 
theory by the account he gives of the result of introducing 
Nicaragua cacao to Trinidad. Careful treatment and giving 
the plants under our care exactly the conditions required by 
them, would entirely prevent deterioration, but not necessarily, 
of course, disease. 

Mr. Francis Watts (Jamaica): Disease in sugar cane is 
a subject of vital importance in the Leeward Islands. In one 
year I estimated that the planters lost 40 per cent, of the value 
of their produce from diseases, probably Trick os phcrria. This 
is a very difficult subject to deal w ith as it merges itself into a 
series of diseases. It begins with die moth-borer, it merges 
into the shot-borer, it becomes a stem disease and then a root 
disease. The first experience of it in Antigua was during a 
Ijeriod of profound drought; the canes were drying up and the 
planters were in despair. Mr. Barber, the Siq>erinteiKlent of 
Agriculture, drew' attention to the shot-borer, and efforts were 
made to eradicate this. The planters took the view, which 
Professor Harrison took just now, and thought that three 
inches of rain would do all that was required. The next year 
was one of the most favourable from a planter’s point that we 
over had, but cane disease w as more rampant than ever. This 
entirely disproved the idea that a favourable season would rid 
us of the pest. We then began to attach great importance to 
the use of seedling and other varieties. These w'ere by no 
means immune; but there was one striking instance that came 
under my notice, where a Barbados seedling remained healthy 
and grew r most vigorously f when almost interlaced with the 
White Transparent having fiardly a sound cane in the whole lot. 
That appealed to the practical man, and advantage was taken 
of the new canes supplied from the Botanical Station. In St. 
Kitts, the Transparent cane suffered from disease quite as 
much, if not more than, the Bourbon. It is possible that a 
cane which is immune in one locality may entirely break down 
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in another. We must use seedling varieties so long as they 
serve our purpose, but discard them immediately if liable to 
disease. A good many theories are put forth as to the cause 
of disease. One is, that it is due to the action of fertilizers and 
artificial manures. There happens to be a striking refutation 
of this in the case of Montserrat where the cane fields are in a 
frightful condition of disease and yet no artificial manure has 
been used. I believe that if all the facts connected with the 
outbreak of cane disease in Montserrat, St. Kitts, Nevis and 
Antigua, were collated, they would contain valuable information 
as to the underlying and fundamental cause of these diseases. 


The Conference then adjourned (at 1 o’clock) for luncheon. 
After luncheon the Conference resumed at 2 o’clock. 

The President: The subject that will occupy our atten¬ 
tion this afternoon is one not only of great importance but of 
immediate interest. In my opening address T referred to the 
urgent necessity that existed in the smaller Colonies for pre¬ 
venting the loss incurred by imperfect means for crushing the 
canes and in manufacturing the sugar. I placed this loss, after 
citing reliable authorities, at about 35 to 45 per cent, of the 
total sugar found in the canes. No industry where such loss 
is incurred can hope to survive. The papers to be placed before 
you this afternoon will endeavour to grapple with this difficult 
question and will, I hope, clearly point out how the serious loss 
I have indicated may be prevented by practical and effective 
means. 


CENTRAL FACTORIES FOR THE WEST INDIES.* 

By William Douglas, f.t.c.. f.c.s. 

With low prices for sugar at present, and not unlikely still 
lower values in the near future, it has become imperative, if the 
industry is to be carried on, that the cost of production should 
be reduced. 

In progressive sugar countries many improvements in 
agricultural methods and in manufacture, resulting in greater 
economy, have been effected, during recent years; the most 
striking, and, perhaps, the most important, being the reforma¬ 
tion which has taken place in manufacture. 

Plantations depending on the primitive and wasteful pro¬ 
cesses which have served in the past, can no longer, in average 


* This paper, although not actually read at the Conference, is inserted 
here In the order in which it appeared on the Agenda. [Ed. W.I.B.] • 
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treatment and cultivation on the same land. I noticed a 
similar “ want of vitality ” in cacao trees in Nicaragua in 1898, 
but some plant# raised froth Nicaragua seed in Trinidad are 
now most vigorous trees and less susceptible to disease than 
any known sorts. It would be distinctly advantageous in the 
case of sugaf* canes to raise other crops or let the land lie 
fallow. Possibly the fungus will never become a thing of 
the past; we shall always have to fight it. We should also 
cultivate canes that show greater immunity to disease. 

The President : What cane is now T chiefly cultivated in 
Trinidad ? 

Mr. Hart : The Bourbon or Otalieite Cane. 

The President : A remark dropped by Mr. Hart in regard 
to constitutional weakness ” existing in plants nmy be mis¬ 
understood. There is, I believe, no such thing as constitu¬ 
tional weakness ” existing as a general condition of plant life. 
If we cultivate our plants carefully and suitably, they will not 
suffer ; and, strangely enough, Mr. Hart himself disposes of the 
theory by the account he gives of the result of introducing 
Nicaragua cacao to Trinidad. Careful treatment and giving 
the plants under our care exactly the conditions required by 
them, would entirely prevent deterioration, but not necessarily, 
of course, disease. 

Mr. Francis Watts (Jamaica): Disease in sugar cane is 
a subject of vital importance in the Leeward Islands. In one 
year I estimated that the planters lost 40 per cent, of the value 
of their produce from diseases, probably Trichosphcrria. This 
is a very difficult subject to deal with as it merges itself into a 
series of diseases. It begins with the moth-borer, it merges 
into the shot-borer, it becomes a stem disease and then a root 
disease. The first experience of it in Antigua was during a 
period of profound drought; the canes were drying up and the 
planters were in despair. Mr. Barber, the Superintendent of 
Agriculture, drew attention to the shot-borer, and efforts were 
made to eradicate this. The planters took the view, which 
Professor Harrison took just now, and thought that three 
inches of rain would do all that was required. The next year 
was one of the most favourable from a planter's point that we 
ever had, but cane disease was more rampant than ever. This 
entirely disproved the idea that a favourable season would rid 
us of the pest. We then began to attach great importance to 
the use of seedling and other varieties. These were by no 
means immune; but there was one striking instance that came 
under my notice, where a Barbados seedling remained healthy 
and grew T most vigorously, when almost interlaced with the 
White Transparent having hardly a sound cane in the whole lot. 
That appealed to the practical man, and advantage was taken 
of the new eanea supplied from the Botanical Station. In St. 
Kitts, the Transparent cane suffered from disease quite as 
much, if not more than, the Bourbon. It is possible that a 
cane which is immune in one locality may entirely break down 
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in another. We must use seedling varieties so long as they 
serve our purpose, but discard them immediately if liable to 
disease. A good many theories are put forth as to the cause 
of disease. One is, that it is due to the action of fertilizers and 
artificial manures. There happens to be a striking refutation 
of this in the ease of Montserrat where the cane fields are in a 
frightful condition of disease and yet no artificial manure has 
been used. 1 believe that if all the facts connected with the 
outbreak of cane disease in Montserrat, St. Kitts, Nevis and 
Antigua, were collated, they would contain valuable information 
as to the underlying and fundamental cause of these diseases. 


The Conference then adjourned (at 1 o’clock) for luncheon. 
After luncheon the Conference resumed at 2 o’clock. 

The President : The subject that will occupy our atten¬ 
tion this afternoon is one not only of great importance but of 
immediate interest. In my opening address I referred to the 
urgent necessity that existed in the smaller Colonies for pre¬ 
venting the loss incurred by imperfect means for crushing the 
canes and in manufacturing the sugar. I placed this loss, after 
citing reliable authorities, at about 85 to 45 per cent, of the 
total sugar found in the canes. No industry where such loss 
is incurred can hope to survive. The papers to be placed before 
you this afternoon will endeavour to grapple with this difficult 
question and will, I hope, clearly point out how the serious loss 
T have indicated may be prevented by practical and effective 
means. 


CENTRAL FACTORIES FOR THE WEST INDIES. * 

By William Douglas, f.i.c., f.c.s. 

With low prices for sugar at present, and not. unlikely still 
lower values in the near future, it has become imperative, if the 
industry is to be carried on, that the cost of production should 
be reduced. 

In progressive sugar countries many improvements in 
agricultural methods and in manufacture, resulting in greater 
economy, have been effected*during recent years; the most 
striking, and, perhaps, the most important, being the reforma¬ 
tion which has taken place in manufacture. 

Plantations depending on the primitive and wasteful pro¬ 
cesses which have served in the past, can no longer, in average 


* This paper, although not actually read at the Conference, is inserted 
here in the order in which it appeared on the Agenda. [Ed. W.I.B.] • 
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seasons, place sugar iii the market at a profit. Many are kept 
in operation at a loss ill the hope of better times to conic, 
others unable to maintain the straggle with better armed com¬ 
petitors, have been abandoned altogether. Those still carried 
on occupy a dearly hopeless position. There is no surplus reve¬ 
nue available to effect the necessary improvements, or even to 
provide adequate maintenance; and it is a merematter of time 
till they disappear also, unless a radical change for the better 
is soon made. 

Much discussion has taken place, on the most effective 
manner of applying improvements in manufacture in back¬ 
ward sugar countries, and to-day it may be taken as practical¬ 
ly settled, that where plantations are individually small, central 
factories preferably on a co-operative* system, as between 
planter and manufacturer, equipped with the most approved 
appliances, and the manufacturing processes directed by compe¬ 
tent specialists—constitute the most satisfactory means. Such 
factories, well designed, and of suitable capacity, can, at moder¬ 
ate outlay per ton of output, be provided with machinery capa¬ 
ble of yielding the highest extraction of sugar from the cane 
known to be attainable at present ; while labour-saving de¬ 
vices can be profitably introduced which arc* quite beyond the 
reach of small establishments, if t-lieir capital is to be kept 
within reasonable and necessary limits. 

Wherever a sufficient cane supply is within easy reach, 
large factories of a capacity of 18.000 to 20,000 tons of sugar over 
a crop season of the usual duration, should be erected, ratlu*!* 
than two or three smaller ones. The cost of machinery in 
proportion to work done, is much reduced in factories of large 
capacity, and it becomes possible to profitably install appli¬ 
ances to insure the highest extraction, the annual charges on 
which would swamp a small tindertaking. The most highly 
skilled direction can be retained, and increase of skill carries 
with it increase of output from machinery and tin* best indus¬ 
trial results in its operation. With increase of volume of manu¬ 
facture, expenses for management, labour, fuel, and other sup¬ 
plies are proportionately reduced. 

The cost of new plant to replace worn-out apparatus, or 
necessary to maintain the continuous advance* in efficiency of 
manufacture, involves a smaller charge per ton of output. 
Depreciation is favourably affected, large houses being provid¬ 
ed with complete repairing shop and staff of skilled mechanics, 
keeping up a thorough maintenance. Indeed, with large out¬ 
put, the inducement to improve the smallest working details, 
is so great, that each new season generally finds the plant iu as 
good or even better condition than before. Old parts being 
renewed, before they begin f oo interfere with efficiency of work¬ 
ing, and improvements adopted on a scale quite inqKwsible in 
small factories. ; r 

The difference in yield and value of products from raw 
material, between tlie old sugar works (single craving and 
imuscdvado type) and the results obtained in well-equipped 
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factories is enormous. Many comparisons are available, anti 
may be found in technical journals, public reports and else¬ 
where. 

The following, Table 1, gives an approximate estimate of 
the average results obtained, by the treatment of canes con¬ 
taining 18*5 % of sugar by single crushing with inferior mills 
and muscovado process, in the island of Barbados. The data 
are derived from experimental work carried out by Pro¬ 
fessor Harrison and others, and from personal enquiry in 
the island last year. The results are drawn up in a. form 
suitable for easy comparison with those obtained in sugar 
manufacture, as carried on under more modern conditions 
in other countries. 


TABLE I. 


Barbados, average single crushing and Muscovado process. * 


I Saccharose in Canes 
Saccharose in Megas.s 
Saccharose in Juice Extracted 

Saccharose in 1st Sugar 
Saccharose in Molasses 
Saccharose in Scum Cakes 
Sacchaiosc in Washings 
Saccharose 1 nverl ed 
Indetlnalde Loss of Saccharose 

* 1st Sugar (Pol. 90*0) 


CANK 11 JUICE. 

'I 


13*50 

' 100 00 


4*00 

29-00 i 


9*50 

70*40 

100*00 

0*44 

47*70 

07*75 

1*08 

12*50 

17*75 


V38 

10*20 

14*50 

9*50 

! 70 40 j 

100*00 

7*15 

53*00 1 

75*28 


Experience in economical production has. under the press¬ 
ure of adverse prices, been rapidly accumulating in progressive 
sugar countries, ami many factories with improved machinery 
which a tew years ago were locked upon as well*equip|»ed. can 

no longer be rightly classed as of that description, 

• 

The following tables shew the results obtainable, by the 
improved machinery and processes which have been introduced 

"""*•* ’ -. 

t Saccharose and Sucrose are interchangeable terms: both signifying 
Cane-sugar, 
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during recent years in the West Indies and other cane-produ¬ 
cing countries. 

TABLE II. 


Dry double crushing with the best mills, steam clarification, 
filterpressfrs, multiple effect evaporation, boiling in vacuo, 
1st and 2nd refining sugars made. 



CANE. 

JUICE. 

Saccharose in Canes . 

1350 

100-00 i 

1 


Saccharose in Megass. 

2*03 

15-00 


Saccharose in Juice Extracted . 

_ 11*47 

85-00 | 

_100-0 

* Saccharose in 1st Sugar . 1 

0'44 

69-96 

(72-4 

l 



,82*3 < 

Saccharose in 2nd „ . J 


ij l 9*9 

Saccharose in Molasses . 

l 

10*11 ji 11*0 

Saccharose in Scum Cakes. 

0*14 

1*02 :: 1*2 

Saccharose in Washings . \ 



Saccharose Inverted . 

0*53 

3-91 

; ' 4*6 

Indefinable Loss of Saccharose . ) 

i 




1_HIT 

85-(H) 

100*0 

' 1st Sugar (Pol. 96*5) ... . 

r ■ 1 

j 860 

03*75 

75*0 

l 

2nd Sugar (Pol. 90 # 0). 

J 1-20 

9-35 

J IPO 


TABLE 111. 


Double crushing with maceration, same manufacture as IT, but 
low sugars’ returned into process. Total output being 
06° Crystals. 


1 

! 

CANE. 

JUICE. 

Saccharose in Canes . . 

; 13*50 

100 00 


Saccharose in Megass. 

j 1*62 

1200 


Saccharose in Juice Extracted . 

| 11*88 

88*00 

100*0 

* Saccharose in 1st Sugar . 

0-74 

72*10 

82*0 

Saccharose in Molasses . 

• 

j 1*38 

10*21 

11*6 

Saccharose in Scum Cakes . 

0*14 

1*05 

1*2 

Saccharose in WashingvS . > 




Saccharose Inverted . 1 

I 0*62 j 

4-58 

5*2 

Indefinable Loss of Saccharose . J 

i | 




11-88 

88-00 

100*0 

* 1st Sugar (Pol. 96 5). 

10*10 i 

1 

74*8 < 

| 85*0 
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TABLE IV. 

Triple crushing with maceration, manufacture as in II and III, 
with selected low products returned into process. Methodi¬ 
cal boiling and improved treatment of tin* masse cuite. 
Total output being 90 Crystals. 



CANE. 

JUICE. 

Saccharose in Canes . 

13*50 

100*00 


Saccharose in Megass. j 

1*35 

10C0 


Saccharose in Juice Extracted .! 

12*15 

90*00 

100*0 

i 

11 Saccharose in 1st Sugar . 

10*32 

76*41 

81*9 

Saccharose in Molasses . j 

1*26 

9*36 

10*4 

Saccharose in Scum Cakes .! 

! 

014 

1*08 

1*3 

Saccharose in Washings ... V 




Saccharose Inverted . \ 

0*43 

j 315 : 

3*5 

Indefinable Loss of Saccharose j 

i 




1215 

j 90-00 

! looo 

* 1st Sugar (Pol. 96‘5) recovered 

10*69 

] 70-2 

880 


TABLE V. 


Same process as IV", but with best triple mills. Data from a 
well-known Hawaiian Factory, crop 1895. Three sugars 
(refining) made. 


Saccharose in Canes 

Saccharose in Megass. 

Saccharose in Juice Extracted fQuot. Purity 

* Saccharose in Sugars I, II, and 111 

Saccharose in Molasses . 

Saccharose in Scum Cakes . 

Saccharose in Washings . 

Saccharose Inverted .* ... # ... 

Indefinable Loss of Saccharose .« 

3rd Sugar (Pol. 85) Recovered 0.67 / ... 
2nd „ ( „ 91.1) „ 2.52 % ... 


CANE. ! 

JUICE. 

I 15*52 

i 

100*00 \ 


j 1-17 

7*54 j 


| 1435 

92*46 

100*00 

! 1290 

83-13 

89*91 

0*77 

4*96 

5*36 

0*17 

1*09 

1*18 

0*51 

i 

3-28 -! 

3*55 

14*35 

92-46 

100*00 

; 

13*59 

87*57 

! 94*71 

“ * 


1st Sugar (Pol. 96.5) 


10.40 
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in Table V., the yield of three sugars from the saccharose 
in the juice is very high, but from that point of view even 
better results have been obtained by C. Sailiard at the Merce- 
dita factory, Cuba, crop 1894, and by Manoury at the San 
Isidro factory, Argentine Republic, last year. In the latter case 
carbonatation was employed and fc< malaxage ” of the masse 
cuite. In both cases selected low products were returned 
into the process. For comparison with the above data, the 
results obtained in a good German beet sugar factory are given 
in the following table. 


TABLK VI. 

Beet sugar factory — Diffusion, Carbonatation, etc. 


Saccharose in Beetroot 
Saccharose in Pul . etc. 
Saccharose in Juice Extracted 

* Saccharose in all Sugars 
Saeclmrose in Molasses 
Saccharose in Scum Cakes 
Saccharose in Washings 
Saccharose Inverted 
Indefinable Loss of Saccharose 


BKKTHOOT. j J1TCK, 


13*50 

# 100*00 


*45 

:raa 


tM 05 

> JM07 

: 

11*21 

80*05 

S5*01 

110 

S*81 

! 0*12 

0 05 

i 

1 

4 SI 

j 


! ut 

13115 

00-07 

100*00 


In recent beet sugar manufacture, practically as high a 
recovery of Saccharose fiom the beet as that shewn in Table 
VI. is obtained in one sugar, by returning selected low products 
into the process with improved treatment of the masse cuite, 

A general idea of the quality of the work done in Beet 
sugar houses, may be gathered from the following table which 
contains the results obtained in nine factories within recent 
years. ♦ 
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TABLE VII. 

GERMAN SUGAR FACTORIES. 



Sucrose 
in the 
Beet. 

Sucrose 
in the 
Sugars 
produced. 

1 Sucrose 
% Sucrose j in the 
recovered.. Molasses. 

, 

^os^es 

in Manufacture. 

1 

14 90 

11*88 

79-73 

1*57 

1*45 of Beet. 

2 

14*07 

11*14 

79*18 

1 '58 

1-35 — 

1 

3 

13*21 

1 10*25 

77*59 

1 02 

1*34 

4 ! 

13*49 

11-21 

83*10 

1*28 

1 -oo 

5 | 

13-44 

10’55 

78*50 

1*57 

1*32 - 

6 ! 

15*97 

; 13-23 

82-84 i 

1 *53 ! 

1*21 

7 : 

i 

12 73 

1003 

83*50 

1*02 

1-08 


FRENCH SI CAR FAGTORIES. 


A ! 

• 

12*50 

10 :si 

82 is ! 

* P25 

0!)4 

— 

b ; 

12-27 

!):i7 

7(i :i7 

2*10 

o-sn 

—. 


When contemplating tht* establishment of new factories, 
the progress made* by sugar makers in other cane countries and 
in the beetindustry, must ever 1 )*' kept in view, and arrange¬ 
ments which are not capable of giving economical extraction, 
approximating to that obtained by our competitors, should 4 be 
avoided. 

Large earn* sugar factories can at present be constructed, 
capable of extracting not Ie>s than cSO of the sugar in the cane 
as 9(5 crystals (commercial yield), in a profitable manner. I am 
not aware that this extraction is unite obtained, continuously, 
anywhere in the Wo.4 Indie-; the mean.- of effecting it arc, 
however, known, and well within reach. When it is remember¬ 
ed that the largest item in the cost of producing sugar is the 
charge for cane, the importance of reducing this expense per 
ton of sugar to the greatest, extent- possible, by means of high 
extraction, cannot be over estimated. 

It has been show'll that only large factories are in a posi¬ 
tion to install at moderate cost per ton of output, the numer¬ 
ous expensive appliances necessary for the attainment of the 
highest industrial resit!ts. anj that apart- from increased yield, 
they are economical from the concentration of processes by 
powerful apparatus under skilled direction. Such conditions 
render possible a reduction of general expenses, which cannot 
be approached by small factories, however well equipped. 

The separation of agriculture and manufacture in the cane 
sugar industry'involves some disadvantages; the benefits to 
be obtained, however, outweigh these. As many sources of per- 
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manent expense will be removed, field problems will be likely 
to receive, better attention. The qualities required by the 
modern sugar maker and those requisite for the agriculturist, 
are seldom or never found in the most highly developed form 
in the same person. The great improvements in manufacture 
are chiefly results of the application of specialists; similar 
results are likely to follow under the new conditions, in the 
other branch of the sugar industry. When planters are 
paid per ton of canes delivered, the reduction of cost 
of growing will receive even closer attention than has 
hitherto been the case, and economies, the possibility of which 
is at present only dimly seen or entirely unperceived, will with- 
out doubt be realised. 

For the successful establishment of Central Factories, the 
following amongst other considerations are essential:— 

1. The cane-growing district to be served should be fairly 
compact and easily reached by the factory transport system, 
■without undue cost in initial outlay ; and it is important, other 
conditions being f ulfilled, that the site of the factory should be 
as nearly as possible in the centre of the district, so that the 
cost for transport of canes may be kept at a low figure. 

2. A clientele of cane growers, closely attached to the fac¬ 
tory by having a pecuniary interest in its success, and under 
such administrative control by the factory authority, during 
the crop season, as to insure a regular supply of freshly cut 
canes. The canes should be bought by the ton, delivered on 
the factory rolling stock, old, immature, or badly cleaned canes 
being subject to rejection. The varieties of canes to be accepted 
as of average quality, must be decided by the factory authority 
in consultation*with representatives of the planters interested 
in the undertaking. Payment for other varieties must be sub¬ 
ject to special regulations. 

At present in colonies where canes contain an average of 
13|% of sugar, 10/(5 per ton might be paid on delivery, the 
factory bearing the cost of transport. Subsequently, a further 
payment should be made, when the factory accounts are closed 
at the end of the season, from the* profits of the year’s opera¬ 
tions, after provision has been made for interest on capital, 
sinking fund and maintenance. 

In co-operation between planter and factory, lies the solu¬ 
tion of the difficulty as to price to be paid for canes. The dan¬ 
gerous and ever-present difference of opinion as to value, can be 
most easily surmounted by giving the planter a direct pecuni¬ 
ary interest in the operations of the factory, in proportion to 
the quantity of canes supplied. The adjustment of the areas 
to be reaped on iudi vicinal plantations throughout the crop 
season can be easily arranged. * 

3. The laying down of an efficient system for the trans¬ 
port of canes from plantations to factory—generally railways. 
These should be of light construction to minimise first cost, 
but of good material well laid down, so that running expenses 
and charges for maintenance may be kept low. It is import- 
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ant with regard to first cost of transport system, that the cane¬ 
growing district should be fairly level, so that easy gradients 
may be obtained without much earthwork. 

For factories of moderate size, 8000 to 9000 tons sugar out¬ 
put per crop, lines similar to those used by the Colonial Sugar 
Refining Co. of Australia might be employed—the main line 
being laid with fiat-footed rails, 24 lbs. per yard, hardwood or 
steel sleepers, lightly ballasted, gauge 2 feet, with steam trac¬ 
tion. Such lines cost about £800 per mile, laid down complete, 
exclusive of rolling stock and cost of land. Light feeding lines 
from fields to permanent way, in portable sections, should also 
be provided, animals being used on them for motive power. 

For large factories, 17,000 to 20,000 tons sugar output per 
crop, a more substantial system of permanent way should be 
adopted—gauge 3 feet or metre, with 40 lb rails steel or hard¬ 
wood sleepers, and the line well ballasted, to prevent undue 
deterioration by heavy rainfall. The main lines should be pro¬ 
vided with economical mechanical loading stations. The cost 
for such lines complete, including land, should not exceed £1800 
per mile exclusive of rolling stock. If a suitable railway al¬ 
ready exists in the district, the gauge of the factory lines 
should be made the same if possible, so that factory rolling 
stock may be available over it if running powers are procur¬ 
able. With an average lead for canes, of 5 to 6 miles, the cost 
of transport should not exceed 1/(5 per ton, and it could prob¬ 
ably be done for less, with factory in a favourable situation. 

4. A suitable location for the factory should be of easy 
access by lines from the plantations, these having, if possible, a 
ruling gradient in favour of the load. It should have facilities 
for the economical shipment of produce, and b$ within easy 
reach of an abundant supply of cheaply obtainable water. The 
latter point is most important, as in modern sugar manufac¬ 
ture enormous quantities of water are required for condensing 
and other purposes. The factory should preferably be situated 
in a populous neighbourhood, near a town or large village, in 
order that the supply of labour necessary during the manufac¬ 
turing season, may be obtained with little difficulty and ex¬ 
pense. 

5. The factory must be of capacity suited to the probable 
cane supply. Indeed, undertakings from cane growers are 
necessary before erection should be proceeded with at all. The 
plant should be of modern design, embodying the improve¬ 
ments suggested by the most recent experience. The appa¬ 
ratus employed should be of well approved type, the arrange¬ 
ment of the machinery simple, and the design should be elab¬ 
orated under the guidance of competent expert advice, in order 
to insure due accord between*the processes with unity of idea 
throughout, high extraction witji economical production being 
kept always clearly in view. 

6. In the establishment of co-operative factories, the capi¬ 
tal required should be raised (under guarantee or^otherwise) as 
cheaply and directly as possible. The margin of profit in sugar 
production, in British colonies at present, is not sufficiently 



52 


large to bear the burden of over capitalization, which can be 
bo readily imposed by our present-day system of company 
flotation. The installation of central factories lias, of course, 
difficulties peculiarly its own. The raw material is bulky, ex¬ 
tensive and costly permanent transport arrangements require 
to be laid down and maintained, and the supply of canes from 
various points must be accurately adjusted from day to day. 
With large output, the products must be of a nature and qual¬ 
ity to command prompt and ready sale at current prices, with¬ 
out disturbance of markets. The requirements are, however, 
well understood, and, given a well-designed modern installation 
and a plentiful supply of cheaply-growm canes, good manage¬ 
ment remains the final important factor necessary to insure 
success. 


CENTRAL FACTORIES: 

Their advantages and the conditions necessary for their suc¬ 
cessful establishment in the smaller West Indian Islands. 

By Francis Watts. F.I.C., F.C.S. 

t 

The changed conditions confronting the sugar industry of 
the West Indies have attracted almost universal attention 
during the last tw o years. The situation has been so grave 
as to call for imperial investigation, audit is a direct conse¬ 
quence of that investigation that we are met together in 
conference at the invitation of Dr. Morris, the Imperial Com¬ 
missioner of Agriculture for the West Indies. 

It is impossible to arrive at a clear understanding of the 
position of the sugar industry, unless w e separa te that industry 
into its two natural divisions: (1) (he growing of the sugar 
cane, and (2) the manufacture of that cane into sugar and other 
products. In all diseussiops it is of the first importance to 
keep these two parts quite distinct*. Much of the confusion 
which has arisen, and many of the contradictory statements 
which have been made, may be traced to a large extent to a 
neglect of this precaution. 

Roughly the West Indian colonics may be divided into 
two groups :— 

(1) Those in w hich the conditions are eminently favourable 
to the production of canes rich in sugar. 

(U) Those in which there are certain disadvantages either 
in the way of insufficiency of labour, difficulties inherent in 
the agricultural conditions of the colony, or a soil and climate 
resulting in the production of ca'ncs of somew hat low saccha¬ 
rine richness and of low purity. 

In the first group we may include Barbados, the Leeward 
and the Windward Islands. In the second, British Chiiana and 
Trinidad. Jamaica perhaps falls between the two, but inclining 
more to the first group. , 

Now in the colonies of the second group, we find that the 
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agricultural disabilities have been combated by the introduc¬ 
tion of machinery of an improved type, and by the application 
of the best methods which engineering and scientific skill can 
suggest. This development lias taken place along natural 
lines: the lower saccharine strength and purity of the juice 
rendered the manufacture of sugar, with simple and crude 
appliances, a difficult matter, so that the need for improvements 
in manufacturing methods was forced upon those engaged in 
the industry. These improvements were adopted as more 
pressing and more easily seemed than alterations in the 
agricultural conditions. At the same time improvements have 
been effected on tin* agricultural side. 

In the colonies of tin* first group canes were grown 
easily, labour was plentiful, land productive and. wliat is of 
the greatest importance, the juice obtained from the canes was 
of great saccharine richness and purity. * ruder these condi¬ 
tions planters were able to make sugar easily with simple 
appliances, the muscovado system with all its defects and 
losses suited the conditions then obtaining in these colonies: 
vacuum pans for the manufacture of crystal sugars were intro¬ 
duced only in a tentative manner, and there the industry 
remains until to-day. Improvements in agriculture were 
more easily obtained in these colonic*, less expenditure of 
capital was needed, and the results were speedily manifest and 
appreciable. Thu*- we have in Barbados, as the typical exam- 
tile, and to an almost similar extent in some of the Leeward 
islands, a highly developed agriculture, with cane Helds well 
tilled ami as free from weed-as if they were gardens, while 
the manufacture of sugar remain* imperfect, wasteful, and the 
surprise and wonder of those* who are familiar with the methods 
followed in most other countries. 

The quality of the juice dealt, with in these muscovado- 
making colonies may be gathered from the analyses which 1 
had an opportunity of making in Antigua. 

In 1803 ten estates producing 3,431,570 Imperial gallons of 
juice afforded me the following figures as averages of the 
season's work: — 


KSTATK. 


Sucrose pounds per 
gallon of Juice ... 


1. ; II. , III. IV. V. VI. VII. VIII 


1-sut; i*U02i 


Glucose .i *073' *O50| *002 


Glucose Ratio 
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1*91 


*0744 
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In 1894 ten estates producing 4,028,640 gallons of juice 
had the following composition:— 
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It will be observed that there is some falling off in the richness 
of the juice in the second year; this I now attribute to the 
early stages of the attack of rind fungus, ( Trichosphmria ), for a 
continuation (in part) of the analysis in subsequent years show¬ 
ed a steady decline in the saccharine richness o£ the juice con¬ 
current with the attack of rind fungus. Indeed, I believe that 
in any district where an outbreak of a fungoid disease of this 
kind is about to become a serious trouble, the planters will 
find this falling off in the saccharine richness of the juice affords 
them the first indication of the approaching trouble. 

In accounting for the retention of the muscovado industry, 
it must be remembered that the system possesses some advan¬ 
tages, and under conditions which prevailed, until a few years 
ago, it was remunerative. Estates in the colonies in question 
being mostly small and owned by different proprietors, it was 
natural that each should endeavour, as far as possible, to pre¬ 
serve its own identity. This was easily possible under the 
muscovado system, where a wind mill or a small steam engine, 
with buildings and machinery of the simplest type, served for 
the production of muscovado sugar* almost equally well on a 
small scale as on a large one. Then again, the muscovado sys¬ 
tem results in the production of molasses of good quality, 
which, when sugar* was costly, was largely used as an article of 
food, and thus commanded a ready sale at remunerative prices. 

The altered conditions of the past few years have pressed 
heavily upon the sugar industry. The great fall in prices has 
pressed equally upon both groups of colonies, those having 
machinery for the manufacture of crystal sugars, and those 
adhering to the muscovado systein. But the latter have to 
bear an additional burden; molasses has fallen in price, so that 
a short while ago it was almost unsaleable. Several causes 
combined to produce this depreciation in value. Tariffs, com¬ 
petition of other countries, diminished demand for molasses as 
a (*heap human food, substitution of refiners syrups and glucose 
syrup for the higher grades of molasses, and others, led to a 
serious fall in values. 

Whatever may have been the cause, the fact remains that 
by a depreciation in the value of molasses the muscovado 
industry lost one of its gi cutest supports. The industry, in 
fact, is largely dependent upon a ready sale for molasses. With 
a low price for this commodity, coupled with a low price for 
sugar, the industry has been carried on at a loss. This state 
of things cannot continue; improvements must be made or the 
industry must be abandoned. 

In order to ascertain in what direction improvements 
should be made, I spent some time in investigating the condi¬ 
tions under which muscova&o sugar is produced in Antigua, 
and endeavoured to ascertain wlftit were the defects and losses 
of the system. The conclusions at which I arrived were briefly 
as follows:— 

First: that the destruction of sugar by inversion during 
the pibcess of ' manufacture is not so great as was imagined. 
Where juice of good quality is manipulated, it may be about 3 
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pei* cent, of the sugar dealt with, and in a well managed boiling 
house it should not be much more than i per cent., while it 
may be considerably lower when very rich juice is manipulated. 
Instances have come under my notice where, from careless 
working and the use of imperfect appliances, the lows from 
inversion has greatly exceeded these figures, and has been as 
high as 10 percent. From this it follows that there will be 
ho great gain in the manufacture of muscovado sugar by the 
introduction of appliances having merely for their object the 
reduction of the loss by inversion. 

It then appeared that the chief defect of the system waS 
the form in which the sugar was produced. This consists of a 
mass of small crystals which are difficult to manipulate. The 
molasses W separated with difficulty, and the resulting sugar 
must be re-dissolved and re-crystallised in order to meet the 
requirements of the consumer of to-day. Any process which 
leads to an improvement in the grain or crystal is a distinct 
advance, provided that the improvement can be secured at a 
commensurate cost. Now in Barbados, for many years past, 
efforts have been made to secure improvements of this nature 
by means of oscillators, as by constantly stirring the sugar 
during the process of crystallisation a larger crystal results. 
We have in this an early instance of a system which is being 
introduced into modern factories,, both beet and cane, the 
method of crystallisation in movement. I do not know if the 
Barbados planter can claim to have originated this improve¬ 
ment. but it seems probable that he can. Improvements of 
this kind, however, are quite overshadowed by an improvement 
which affords all the advantages of crystallisation in movement, 
with many others. I refer to the production of sugar in the 
vacuum pan. We may at once contrast the difference between 
the muscovado and vacuum pan systems. In the first the 
sugar crystallises only after the boiling is finished, the high 
temperature of the boiling syrup preventing the formation of 
grain, at the same time a high temperature leads to inversion 
of the sugar so that the boiling must be stopped when the 
syrup still /contains about 12 to 13 per cent, of w ater. Now in 
the vacuum pan boiling is carried on until the proportion of 
water is reduced to about 5 per cent. But while the concentra¬ 
tion is being carried to this high pitch, the sugar is already 
crystallising in the rapidly moving and boiling mass, the small 
grains, first appearing as fine points, gradually grow in size, 
and finally appear as large crystals of remarkable purity easily 
manipulated and from which the molasses is separated with 
the greatest ease. Here then the two systems stand in the 
strongest contrast, and it seems to me to be futile to look for 
safety in improvements in muscovado methods, though minor 
improvements may be made; there must be a complete aban¬ 
donment of the method for that of the vacuum pan. 

A third jx>int which came prominently under my notice 
w 7 as the very great loss sustained in the muscovado industry 
by the imperfect crushing which the small mills afforded. 
Where the estates are small, as they usually are where musco¬ 
vado sugar is produced, the mills employed must be small also; 
fyt most three-roller mills are employed, Now it is admitted 
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that thorough extraction of the juice from the cane can only he 
secured by repeated ^ crushing?. One crushing, however power¬ 
ful, will still leave a large amount in the inegass. Hence mills 
with four, five, seven, eight, and up to nine rollers are now iu 
use in large factories. Small muscovado estates* cannot afford 
these appliances. Imperfect expression of the juice is, therefore, 
a defect which usually accompanies the muscovado system, 
though not necessarily an int regal defect of that system. This 
defect, from a monetary point of vieu, is probably the greatest 
of all. My own observations lead me to conclude that there 
are few three-roller mills in the muscovado colonies which 
express 00 per cent, of the weight, of the cams as juice, when 
the results are reckoned over the whole of the crop. This is 
the only correct way of stating a mill’s efficiency. I felt that 1 
was not placing the figure too low when 1 stated my belief that 
the average percentage of juice expressed by the mills of 
Antigua did not exceed 55 per cent., taking all the work done 
in the island into consideration. Herein lies the greatest loss 
sustained by the industry in muscovado colonies. Good mills 
are capable of expressing from 70 to 75 per cent, of juice, from 
cane of the character of that to be dealt with in these colonies: 
so that for every 55 pounds of juice non obtained, from 15 to 
20 pounds are lost : the loss is. therefore, from 27 to 80 per cent. 

Amongst the experiments made at Skerretts in Antigua, 
by Mr. F. B. Shepherd and myself were some which were of 
interest in this connection. The canes grown for the purposes 
of experiment were crushed by a small (’hatanooga mill, which 
expressed about. 0(5 to 00 per rent, by weight of juice. This 
high crushing being due, no doubt.* to the fact that the canes 
were fed to the mill singly and slowly: the resulting megass 
was submitted to pressure 1 in a small hydraulic press.'when we 
usually obtained an additional quantity of juice equal to about 
6 percent, on the weight of the canes, thus bringing up the 
total crushing to 72 to 75 per cent, in the case* of Bourbon 
canes, [n bringing these facts to the notice of planters, a good 
deal was said about the interior quality of juice obtained by 
this final and high crushing. To answer these objections a 
number of samples of juice thus obtained by the hydraulic 
press have been analysed and the results embodied in the 
reports of the Antigua Experiment Station. From these it 
appears that this juice contains about Jtlis of the quantity of 
sugar contained in the mill juice, and that, while of somewhat 
lower purity than the nilII juice, the co-efficient of purity was 
rarely more than 0 or 7 points below that of the mill juice: 
for instance, when the co-efficient of purity of the mill juice 
was about 80, that of the juice from the press was about 80 to 
82. So that the juice which we obtained by means of high 
crushing was relatively rich in # sugar and of very fair purity. 
In most instances, however, the juice was dark in colour and 
would necessitate special treatment in the factory for the 
production of high grade sugars. I have alluded to these 
results because 1 have been told so often by planters that- they 
fear the Juice to be obtained by high crushing will be of such 
poor quality as hot to be worth the trouble and expense of 
obtaining it, ■ 
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The time has arrived when the muscovado industry is 
carried on either at a loss or at so small a profit as to give but 
a poor return to those engaged in it. Now the brief statement 
which I have made of some of the chief defects and losses of 
the system will show that there is yet an opportunity for the 
establishment of a sound and remunerative sugar industry 
even at present prices. If the sugar growers in muscovado 
districts have been able to produce sugar in the field so cheaply 
that the muscovado system* with its enormous loss of mate¬ 
rial and its low quality of pm luce, can hold its own. or nearly 
hold its own, it follows that the prevention of these losses will 
convert the sugar industry in these places into a safe and 
remunerative one. I am convinced that the muscovado system 
of manufacture involves losses which amount to from 85 to 45 
per cent, of the value of the produce now obtained. 

In the main 1 believe these facts are fully admitted so I 
have only briefly touched upon them without now endeavour¬ 
ing to prove them: and, being admitted, there is a wish to adopt 
methods which will prevent those losses and place the sugar 
industry of Barbados, the Leeward and Windward Islands 
upon a sure footing. 

It follows that the sugar planters of those colonies where 
the muscovado industry has survived as a staple industry up 
to the present time, have much to gain. They have such 
unutilized advantages as will enable them to increase the 
quantity and value of the sugar products while decreasing the 
cost of manufacture. Other colonies with agricultural and 
other disabilities have been compelled to utilize these advan¬ 
tages long ago. The planters of Barbados, the Leeward and 
Windward Islands have yet these advantages to reap. If up 
to the present time they have been able to hold their own, or 
even approximately hold their own. it is not too much to 
expect that tin* adoption of improved methods will result in 
returning prosperity to the sugar industry a prosperity which 
will not be shaken even by prices lower than those already 
experienced. 

To gain these advantages must mean the abandonment of 
the muscovado industry and the adoption of modern methods 
including high crushing, multiple-effect evaporation, crystal¬ 
lization in vacuum pans. 

Now the question arises: How are the colonies to make 
the change, which will be a radical and important one, touching 
the interests of almost every resident, and changing the basis 
of trade within these colonies ? 

1 am familiar with the conditions prevailing in one island 
of the Leeward groups,— Antigua -and 1 will consider how the 
desired change may, in my opinion, be best brought about in 
that colony. 

In order to secure the advantages of modem machinery, 1 
believe it is necessary to have factories capable of manufactur¬ 
ing from 2,000 or 3,000 tons up to 10,000 tons of sugar in 100 
c|ays. Most, if not all the advantages, can be secured in fac- 



lories of* 3,000 tons; such a factory may possess at least a o- 
roiler mill with a cane crusher or shredder, it can have a triple 
effect and two or three vacuum pans, with the necessary 
clarifiers, centrifugals and other appliances required for the 
manufacture of refiners’ crystals and granulated grocery 
sugars, both white and yellow. Comparatively small factories 
of this class are easily and cheaply worked, they are large 
enough to be able to afford to pay adequate salaries for the 
class of men required to work them, large enough to have 
good machinery, and large enough to absorb the canes of a 
given area without the necessity for long and expensive trans¬ 
port. 

As to cost, 1 believe engineer." will endorse my statements 
wdien I say that I believe a factory of this capacity could be 
erected for a sum of* £30.000 exclusive of tramways in such 
places as Barbados or Antigua where transport is easy. Iron 
buildings would be employed for the most part, and these are 
light, easily shipped, eheap and durable. This question of cost 
is most easily settled, for. once tin* nature*, capacity and site of 
the factory have been determined, estimates or tenders may 
be called for. In the. mean time t he cost of existing factories 
can be ascertained. 

The question of "ite U an important one. and it seems to 
me it must be determined largclx by tin* facility with which 
canes can be delivered to a given spot : for we must not lose 
sight of the fact that about ten inns of canes an* required for 
the production of one ton of Migar. and further that canes are 
less easily carried than sugar. The site must, therefore, be 
selected with a view' to the easy delivery of canes. 

A second factor in determining the site is an adequate 
water supply : an ideal site is on t lit' bank of a stream whence 
large volumes of cold water may be withdrawn, and into which 
the warm waste walei can be discharged. Next to this comes 
a position on the sen. tor sea-water may lx* employed for 
condensing purposes quite as readily as fresh water, the* water 
being required for a purpose similar to that for which it is 
used in every sea-going steamship. But sites well suited for 
the delivery of canes need not be neglected because they are 
neither upon a river nor mar the sea. provided that water 
can be conserved in ponds or reservoirs. It enough is stored, 
the same water may be used over and over again if means are 
taken to cool it on its exit from the factory. As for the 
actual supply of water, this is not such a serious question, as 
practically all the juice is condensed into water and so render¬ 
ed available* for future* condensing work. We may expect to 
recover over 1,000 gallons of water for every ton of sugar made, 
so that our factory alone affcmls a w ater supply o# 30,000 
gallons every 24 hours. 

Now’ in Autigua there are many sues wen suited for sugar 
factories, and, wliat is perhaps of equal importance. L believe 
that the owners of sugar estates around these sites are to a 
large extent prepared to combine their interests for the 
erection and working of factories for tlieir mutual benefit. In 



most instances strong natural grouping already exists, so that 
ju one or two districts tbe determination of one or two 
individuals tp secure for themselves a factory would carry 
sufficient weight to induce their neighbours to join them. The 
main parts of the case have been discussed over and over 
again and much has been done to clear the way for combination 
and mutual help. 

Probably the finest site fora factory lies in the neighbour¬ 
hood of Willoughby Bay. Tn this^istrict lies a fine unbroken* 
expanse of cane land dying wonderfully level, and here are 
situated some of the finest sugar estates in the island. Five 
or six miles of tramway would tap a district easily capable of 
supplying canes for from 8.000 to 4,000 tons of sugar. Tn this 
neighbourhood there are many places which offer fine facilities 
for the erection of a factory and for the supply of canes. A 
good factory here, with an inexpensive tramway system, would 
be capable ultimately of dealing with upwards of one third of 
the island's crop. 

Willoughby Bay itself will not permit the entry of large 
vessels, though a narrow channel with a minimum depth of 
4 fathoms exists and might be easily improved for steamships. 
The bay, however, forms a very convenient spot, calm and 
sheltered, whore the produce could be loaded into small craft 
or lighters for conveyance to the ships, which might lie off* the 
mouth of the Bay. 

Anot her fine site lies in the Benda I s Valley. Here there is 
a run of land capable of producing over 2,000 tons of sugar. 
The factory might be placed to advantage somewhere»between 
the present Bendal's Works and ('reek-side Bridge. The stream 
Mowing through the valley would afford an ample water supply, 
and a simple tramway system would enable such a factory to 
draw a supply, of canes from the surrounding districts; all 
the district from St. John's to Herberts, including Belmont, 
Briggins and Ottos, could be joined up without difficulty if the 
owners so wished. A branch of tramway might be projected 
into Blubber Valley on the other ha ml. Another line of 
tramway would connect the factory with the sea and shipping 
place. It is rather an open question whether it would be 
desirable to run this branch down to Five Islands Harbour or 
to St.John's Harbour. Under certain conditions, perhaps, the line 
would pass with advantage across tlie country lying between the 
factory and St. John's. A factory in this district would have 
no difficulty in securing canes for 8,000 tons of sugar, and in a 
short time it might be exacted to expand to 4,000 tons and 
over. 

A third factory might well be placed to the north of St. 
John's# A good site might be foynd on Gambles Estate or on the 
Land of the Wood or Friar's Mill. From this factory a line 
of tramway might run through Cassada Garden to Paynters 
Village with a branch to Carlisle’s and Millar’s: if necessary an 
extension of the line would bring in the canes of Tomlinson’s 
Gunthorpe’s, Donovan’s and Cedar Hill. Another line 1 could 
bring down the canes from the higher levels of Pope’s Head: 
there would be no practical difficulty in running a line either 
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through Marble Hill to Langfords or between Dunbars and 
Cedar Valley : if this line were carefully' graded it should bring 
the canes over a considerable portion of its Jen^li by gravity 
and so prove a cheap section to work. 

In the neighbourhood of Par hum a site, could be found for 
a fourth factory capable of dealing with t he canes of the district 
lying to the south and east of that town. 

These are, I think, the main centres to which it will l>e 
safe to direct the sugar business of the island. There are many 
other sites that could be mentioned, but the selection of the 
final sites must depend upon the individuals who have the 
actual carrying of the plans and schemes into effect. 

I am of opinion that the difficulties of the cane industry in 
the Leeward Islands will be best overcome by the substitution 
of several moderate sized factories with adequate machinery of 
the best type, in place of the existing imperfect mills and 
muscovado boiling-houses: and I think the conditions prevailing 
in the colony make success more certain if the muscovado 
estates are groiqied around several factories, rather than that 
an attempt should be made to manufacture all the sugar of the 
colony in one or two large factories. 

If such factories arc desirable, we have to enquire how 
they are to be obtained. Capital must be raised, and capital 
to a large amount. It seems to me very desirable that 
those interested in the growth of the factory system should 
keep before their minds one fundamental fact- the interests 
of the factory owners and of the landowners must be 
identical; any success on one side must be made to confer 
its benefits upon the other. If this is not the case, there 
will be continual friction between the field and the factory, 
with consequent loss of confidence and efficiency. In the early 
stages of development, until the conditions have been well 
studied, and rules for guidance and practice laid down, it will 
be very important that there shall exist opportunities for 
adjustment, for providing for unforeseen contingencies and for 
smoothing over those minor difficulties which must arise when so 
great a change is made as this will involve. 

Money may be found for the enterprise by inviting capi¬ 
talists to invest their money in the erection and working of fac¬ 
tories- provided certain stipulations can be made. 1 believe 
the conditions are sufficiently favourable to attract the notice 
of capitalists if an agitation is made to bring matters to their 
notice. If such a means of acquiring factories is adopted, there 
is some danger of separating the interests of the land and the 
factory. The growers of the oanes will strive to gain *all the 
advantages they can by requiring tjie maximum price for canes 
and the minimum quality: while the factory owners on the 
other hand will naturally endeavour to drive the best bargain 
they can. Such a method of working may lead to a condition 
of affairs as unremunerative to the colony as that existing 
to-day. • 

Some method may be found by' which these difficulties maji 



be avoided, and I have no doubt whatever that if the owners- 
of sugar properties are in earnest over the matter and will 
bestir themselves, they will find a way to secure capital to 
build factories and to improve their position in the sugar 
world. If the landowners are to derive the full benefits from 
the introduction of improved machinery, they must be pre¬ 
pared to run some risks and to make some sacrifices. 

I would suggest that the end may be gained by the land- 
owners of a district combining and issuing debentures for the 
purpose of building a factory: the profits of the factory to go 
towards the* redemption of tin* debentures. As the profits 
admit of such a proceeding, a certain amount should lx* paid as 
interest, say 0 per cent.: any profits beyond this should be 
divided between the growers of the earn* on the one hand and 
the fund for the redemption of the debentures on the other. 
The debentures should be redeemable at the end of a fixed 
period- 15 or 20 years appears a reasonable period. The deben¬ 
ture-holders should have a first lien on tin* factory, and the 
landowners should guarantee half the amount of the sub¬ 
scribed capital. As tin* debenture holders have a first lien on 
the factory and participate in the profits, it does not seem to 
me necessary to require tlx* landowner* to guarantee the full 
amount of tin* capital subscribed. But all this can only be 
accomplished by vigorous and united action on the part of the 
planters them sc Ives. 

Having obtained the capital, the business of the Company 
will best be worked b\ paid directors. 1 would suggest a board 
of five directors to be paid £100 a year each for their services to 
be elected as follows: two by the debenture holders, two by 
the associated grow ers, and one by the government in the event 
of a government guarantee being obtained. Tin* directors must 
have control of the whole of tin* business of the Company, and 
appoint all officers and servants. They should be elected for 
three years, but at tin* end of that time be eligible for re-elec¬ 
tion. It will probably be found desirable to elect one of their 
number as managing director. 

Tin* associated growers should undertake to supply not 
less than a fixed quantity of cam* per annum. For these the 
factory should pay say 10/ for 11 '] per ton delivered at the mill, 
a share of the profits to be given to the associated growers as 
explained below. Tin* factory would purchase canes from 
other growers at rates to bo agreed upon. 

Interest on the debentures to the extent of 0 percent, should 
form a first charge on the profits of the factory, any sum re¬ 
maining over and above that should be allotted to .the sinking 
fund for redeeming the debentures to the extent of 0 per cent.: 
should there be an excess over that amount, it may be divided 
equally between the earn* growers, tin* debenture* holders and 
the sinking fund. It w ill be seen that the sinking fund is 
virtually a bomyis to tin* cane growers, for at the end of say 
15 years, when; the debentures arc* paid off*, the* factory 
"becomes the property of the associated growers. ° 

1 As to the amount of capital required, it will be tuvessary 
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that actual estimates and specifications be prepared in order 
to ascertain this with any degree of accuracy. 

For a 3,000 ton factory I suggest the following figures 

Cost of factory including machinery and \ 30 qoq 

buildings .I 

Tramways and waggons . 6,000 

Working capital. 8,000 


Total. £44,000 

Such a scheme can only form an outline, the details of 
which would have to be filled in according to the circumstances 
attending every particular ease. 1 am. however, of opinion 
that the problem of placing t he sugar industry of the small 
colonies may be solved by the erection of a few comparatively 
small factories in well-chosen districts, the capital being raised 
by owners of estates, on some plan such as I have described, so 
that iu a few years this capital may be repaid and the factory 
belong entirely to the sugar growers. 

If tin* capital is not raised in this way. at the instance of, 
and with some security from, the landowners, it will probably 
have to be* found by outside capitalists who have no interest 
in the |and. Such a method j,is this cannot lie expected to be as 
profitable and beneficial to tin* cam* growers as one promoted 
and backed by themselves. 

One argument seems conclusive. If the muscovado indus¬ 
try now can struggle on and even make ends meet, under 
similar conditions as regards cost of canes and prices of sugar, 
well-equipped factories must make handsome profits. 

I have had the* special circumstances of the colony of 
Antigua in my mind while sketching this outline. With slight 
modifications the same statements will hold good for St. Kitts 
and Nevis, where there are one or two districts whence a large 
supply of canes could be obtained at a reasonable cost. 


DISCISSION. 

The President : Central Factories together with the dis¬ 
covery of new varieties of the sugar cane, are regarded as 
the only means of saving the sugar industry in the smaller 
West Indian islands. The papers read to-day have been pre¬ 
pared with the view of affording all possible information as to 
the necessity for Central Factories as well as the numerous ad¬ 
vantages to be derived front them if started on right lines. 
They have existed for many year$ in British Cuiana, Trinidad 
and St. Lucia. Indeed, wherever sugar is produced on a large 
scale, they are absolutely essential. We are- extremely in¬ 
debted to Mr. Watts. He has given us a most useful and 
practical paper in regard to the possibility of starting Central 
Factories in the Leeward Islands ; and what he has stated also 
applies to Barbados and to St. Vincent. He possesses in so 



marked a degree the confidence of the planters in Antigua and 
is so thoroughly acquainted with their circumstances, that I 
anticipate in that island, at least, the paper will be read with 
great interest. Also that it will prove most helpful in solving 
the difficulties that have hitherto stood in tin* way of starting 
Central Factories. As a useful supplement to Mr. Watts’s paper, 
J now invite your attention to a paper prepared by Mr. Bovell 
on the cost of growing canes in Barbados. It is necessary to 
establish this point before steps can be taken to arrange the 
price at which canes are to be sold to the factories. 


COST OP GROWING SUGAR CANES IN 
BARBADOS 

In relation to the present process of manufacture and to that of 
a proper! n equipped Ventral Factory. 

By J. R. Bovku, F.L.S.. F.C.K. 

The subject I have taken for this paper is the cost of 
growing canes in Barbados in relation to the present process 
of manufacture and to that of a properly equipped Central 
Factory. 

/ 

In view of the fact that there is a likelihood of central 
factories being established in this colony, and that their 
success in a great measure depends on the cost at which 
canes can be grown and delivered to the factories, I will give 
a short account, so far as 1 have been able to ascertain, of the 
cost of growing canes in Barbados ; then compare this with the 
sum the planter now receives lor them under the present sys¬ 
tem of manufacture, and finally with what he would receive 
from a projierly equipped factory, preferably on co-operative 
principles. 

The data on which 1 have based my calculations ha ve been 
obtained through the courtesy of the Hon. W. K. Chandler, 
the Master-in-Chaucery, from the annual returns made to him 
by the Receivers; and from information kindly given me by 
private gen tlemeu, from the yearly abstracts ” on the work¬ 
ing of their estates. I have for obvious reasons omitted the 
names of the estates. 
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As far as I can ascertain from the information at my 
command, the cost of growing and delivering canes at the 
present estate-works, may he placed on an average from 
about 18/ per ton, on 75/ of the fairly good estates economi¬ 
cally conducted, to 19/ on estates in what is known as the 
Scotland district, where, owing to the unsuitableuess of the 
land and to other conditions, the cost is considerably higher 
than in other parts of the island. 

On referring to Appendix A, it will he seen that I have 
estimated the cost of growing an acre of canes on a fairly good 
non-ratooniug estate in the black soil districts, without- taking 
into consideration the upkeep of roads and the necessary 
buildings, at $01.01 (£12 11. 4.) This divided by 22*44:175 tons, 
the average yield on a similar estate for six years, makes the 
cost of producing a ton of canes about lls. 4d. 

In corrollocation of my estimate of $01.04. 1 may inentiou 
that one gentleman, the proprietor of two estates, tells me he 
finds from his accounts that the cost of growing one acre of 
canes is about $02.50 (£1:1 0. 5.) Another gentleman of con¬ 
siderable experience, in the itemised estimate he has giveu me 
(Appendix A^). considers it to be $05,30 (£18 12. 1.) per acre. 

That- these statement.- arc fairly correct, may be gathered 
from the actual returns of two estates (see App. B. A C-). , In 
the ease of the first after allowance is made for the 20 per 
cent, reduction in wages etc., which lias taken place since the 
years for which the returns are given, viz:- those from 1881 
to 1885 inclusive, the cost- is 12s. :id. per ton. and in the ease 
of the other the cost is 14.-. 5id. The difference in the first 
instance, is accounted for by the fact- that only the cultural 
operations etc. absolutely necessary are given in my statement, 
and no allowance made for improvements and the upkeep of 
roads; and in the other instance, by the same cause, ami also 
by the fact that the returns of the year in which the fungus 
disease and the drought wrought such havoc are included. 

A further confirmation of the statement, that under 
existing circumstances canes are not grown on the average for 
Jess than 13/ per ton, may be seen by referring to Appendix D, 
in which is given the actual cost compiled from the Chan¬ 
cery Court returns, of producing a ton of canes on live estate* 
for the years 1894. 1890. and 1897. The first four estates are 
representative of the typical districts of the' island, and the 
years mentioned were chosen for the reason, that the average 
crop of the island for these three years, is approximately the 
same as the average'for the ten years. 1880 to 1889 inclusive. 
These estates were also selected from the fact of their being 
worked under the Court for fjpme years : there was, therefore, 
time for them to have recovered from the effects due to the 
probable want- of funds for their* proper cultivation, prior to 
their being put under the Court: consequently the average 
cost of 14s. 6jd. per ton, omitting the estate in the Scotland 
district which is 19s. Id. per ton, is probably semewhat near 
the avemge for the whole island. 

Judging from the cost of producing canes in some of the 



.neighbouring colonies, which appears to be under 10/ per ton, 
it may be asked, why it is that the cost of growing canes in 
Barbados is so high. The reason is, that in other colonies, such 
as British Guiana and Trinidad, where there is plenty of 
unoccupied land, as a field shows signs of exhaustion its culti¬ 
vation is discontinued, and the land allowed to lie fallow for 
some time. In Barbados, owing to the redundant population 
and the necessity of finding employment for them, this cannot 
be done; consequently the planters, to keep up the fertility of 
the soil, have to resort to large applications of both farmyard 
and chemical manures, these two items alone amounting in 
some instances to 6/ per ton of canes. 

When in Trinidad in 1805, with the Emigration Committee, 
we were told of two instances, in which cane-farmers who had 
been paid O ' per ton for their canes standing (i.c„ the planter 
paying eost of reaping and carting), made a profit. On visit¬ 
ing the farms and ascertaining full particulars, we found that 
the canes had been grown on lands that had lain fallow for 
about ten years; the yield being in one instance 35 tons and 
the other 3(5 tous per acre. According to the evidence given 
before the Royal West India Commission in 1897, since 1890 the 
cane growers'in Egypt have been paid 14 per ton, at which 
price the culture was profitable, indeed the most profitable in 
the eotthtry. — ; 

As most of* the calculations in the Appendixes are based on 
the assumption that it takes 13J tons of cane's to make a ton of 
sugar, it may not be out of place here to show on what 
grounds this statement is matte. In 1885 Mr. Jos. Connell, snr., 
then of Sandy Lane plantation, weighed and manufactured 
separately the canes from half au acre of land, with the result 
that 12 tons 17 cwts. 3 qrs. 2 lt>s. w ere required to make one 
ton of sugar, from juice at 11° Beaume. The same year, in an 
experiment conducted by a committee of the Agricultural 
Society at Jordans estate, it took with juice at 11.(5 Beaume 11 
tons 2 cwts. 2 qrs. 5 lbs. of canes to the toil of sugar. Again in 
1890, calculating the extraction of the mill at Bushy Park from 
the average of seven years experiments, and the weight of a 
gallon of juice on the polarisation of numerous samples of juice 
made during the reaping season, 1 found that it took 13*0 tons of 
Dodds canes that year, to make a ton of sugar. Eroni the 
foregoing, it may, I think, be safely assumed that with canes 
containing juice of the normal saccharine richness, say at about 
10° Beaume, it takes 13A tons to make a ton of sugar. 

Having shown the approximate eost of growing a ton of 
canes, let us now ascertain what the plaliter gets for it at 
current prices, under* the present system of manufacture. For 
some time during the last crop season, muscovado sugar sold for 
$1.75 per 100 tbs. plus $5.00 for the hogshead ; aud molasses at 
11 cents per gallon, plus $4.00 ]>er puncheon, being a total of 
$59.03, or £12 5s. 11 Ad. per ton w ith its molasses. At these 
rates, the value of a ton of canes, after deducting the cost of 
manufacture (say 5s. 5d.), would be 12s. 9£d. • 

t Tt may be justly asked, how it is that some estates like 



plantation (e) in Appendix I), are able to show a profit, when 
the planter only receives about as much for his canes as it 
costs to grow them. In this particular instance, the apparent 
profit realised from a ton of sugar, was £1 17. 7.; but the 
revenue derived' from provisions, rents and miscellaneous 
receipts, was £1 19. 101, so that, had the revenue been 
obtaiued solely from sugar and molasses, the estate would 
have lost money. The other estate, which really made a 
profit from sugar, was plantation (a): the amount realised, 
after deducting the revenue from other sources, was 19s. 8ld. 
per ton of sugar, or at 13J tons of canes to the ton of 
sugar, Is. 5id. ]>er ton of canes. The buildings on this estate, 
are, l am told, badly in need of repair, and it may, therefore, I 
think, be fairly assumed that, had the necessary re]>airs been 
effected, the profit would have been even less. 

Having shown what it would cost the planter to grow his 
canes, and what lit* gets for them under the present process 
of manufacture, with sugar at $1.7.7 per lOOlhs. and molasses at 
lie. per gallon, I will now try and show what a properly 
equipped factory could afford to pay for them, when dark 
crystals are selling at $2.30 per lOOlbs.. that being the price 
they fetched last- year when muscovado sugar sold at $1.75 
per 1 OOlhs. 

Pre-supposing the factory to be a co-operative one, the 
planters could, according to the estimate I have prepared in 
Appendix F, be paid 15 per ton of canes when dark crystals 
were at $2*30 per lOOlbs. (£10 14s. 8d. per ton locally); and 
there would still be sufficient left to allow for depreciation and 
other necessary factory deductions. 

That the price mentioned, viz.. 15,, is fairly accurate, I may 
mention that at the Racecourse Sugar Mill Factory, Queens¬ 
land, with an average crop for six years of 2.314 tons, and with 
the average price of sugar at £10 10s. 11 jd„ the planters were 
paid 1 4s. 0]d. per ton for their canes. 

To briefly summarise, I may say : 

(1.) That the average cost of producing canes in Bar¬ 
bados is about 13/ per ton. 

(2.) That their value under the present ’system of ma¬ 
nufacture. at the current rates for last season, is 
about 12s. 9JU1. per ton. 

(3.) That their value at a properly equipped co-oi>c- 
rative central factory, at the average i^rice for 
dark crystals for last season, is 15/ per ton. 

» 

That the cost of producing sugar in Barbados is high, in 
fact higher than in most colonies, will, 1 think, have to be ad¬ 
mitted ; and as there seems every likelihood that £10 14s. 8d. 
will be jn the future rather nearer the maximum than tilt* 
average price of sugar, every effort must be made to reduce the 
cost of production : while the Imperial Department of Agricyl- 



ture, will, T Hiii confident, do all in its power to obtain canes of 
increased productiveness, both as regards saccharine richness 
and weight of canes per acre. 


APPENDIX A. 

Cost of cultivating one acre of cane land in Barbados. 
(J. H. Bo veil.) 




$ c. 

Digging cane holes 1.742 (a 8e. per 100 

1 39 

Pecking cane holes .. 

12 

Applying pen 

manure 

1 00 

Digging manure hole;- 

52 

Bedding manure ... ... ... • 

35 

Forking land 

1,742 (o Sc. per 100 

1 39 

Weeding land 

26 weeks (a 8r. |>er week . 

2 08 

Cane plants (a 15c. per 100 

2 61 

Cutting plan ts (a 1 c. per 100 ... 

17 

Picking plants <fc lc. per 100 ... 

08 

Dropping and 

planting cane plants 

24 

Draining land 

2 16 

Trashing canes (a, 6c. per 100 holes 

1 04 

Applying artificial manure ... 

24 

Cutting out borer canes 

24 

i 

Cutting, loading, and carting canes (a, 20c. 

3 48 

Making cart jiaths ... 

15 

Weeding hedge rows 

12 



$17 38 

Farmyard manure 

... 17 42 

Artificial manure 

... 16 24 

^Management, overseer, accountant etc.... 

6 00 

Taxes ... 


1 00 

Insurance of 

canes 

1 00 

Sundries 

« 

2 00 


4 

$6] 04 


- [The cost of 
tion that the saip 
w^j»e sold to a Cei 


Management is here all charged to cultivation on th^assump- 
>e number of persons would be employed even if the canes 
ii tral Factory.—B d. W. I. B.] 
















APPENDIX A s . 

Statement of the eost of cultivating one acre of cane land 


Digging cane holes 1,210 holes (S 8e. per 100 ... 97 

Applying pen manure 2| sqrs. g, 40c. per sq. ... 1 00 

Digging manure holes 1,210 holes g 3c. per 100 ... 30 

Bedding manure 1,210 holes g 2c*. per 100 ... 24 

Ploughing ... ... ... 30 

Forking land 1,210 g 8c. per 100 ... ... l 21 

Weeding land 1 year ... ... ... 3 00 

Cane plants ... ... ... 2 50 

Picking plants ... ... ... ... 20 

Dropping and planting cane plants ... ... 20 

Draining land ... ... ... ... 2 16 

Trashing canes 1,210 hole*-* g 6c. per 100 ... 72 

Applying artificial manure ... ... ... 24 

Cutting out borer canes ... ... ... 30 

Cutting, loading, and carting canes 1.210 holes g 25c, 3 02 

Making cart paths... ... 30 

* $16 72 

Farmyard manure .. ... ... 24 00 

Artificial manure ... ... 14 00 

Management, overseer, accountant ... ... 0 00 

Taxes ... ... ... ... 1 14 

Insurance of canes.. ... J 44 

Sundries ... ... 2 00 


$65 30 


APPENDIX A.,. 

Statement showing the average number of acres planted at 
— Plantation and the Sugar Crop therefrom for the 
years 1891 to 1896. 


Years. Acreage planted. Crop of Sugar. 



A. 

a. 

i*. 

Lhs. 

1891 

106 

1 

0 

417,198 

1892 

104 

V 

0 

aar>,257 

189a 

102 

1 

0 

382,204 

j 

1894 

1 

98 

2 

1 

454,048 

1895 

99 

0 

2a 

273,070 

1890 

91 

0 

»i« 

__•_ 

348,781 

Total j ..i 

/ i 

m 

a 


2,241,21 

i 

'AvmCs ... 

| ' too 

i 

7 

373,338 










Average yield of sugar per acre for 1891 to 1896 is 1*662*5 
ions per annum. 

As it takes 18*5 tons of canes to make one ton of sugar, the 
average weight of canes per acre is 22*44375 tons. 

The above estate spent in chemical manures on the average 
for the six years 1890 to 1895, $16.24 per acre per annum. 

The cost of growing one acre of canes as per Appendix 
A, is $61.04. Consequently a ton of canes costs 11s. 4d. to 
produce. 


APPENDIX B. 

Statement showing cost of cultivating 1 acre of cane land, and 

the cost of producing 1 ton of canes at-Estate, for 

a period of five years. 



! 

1881 1882 j 

. i 

1883 

1881 

' 1885 

! 

1 i 

1 1 

e. j e. 

1 

* <\ i 

8 e. , 

# <*. 

Expenditure (Total) 

10.119 AO j 9,223 51; 

9,246 :is 

1 

11,214 in 

8,997 35 

Manufacturing Expenses 

i 

:l,lfil) 40 | U.143 80' 

2,038 37 

! 

3,047 71 

1 2.905 99 

Cultivation Expenses 

1 

fi.aiO 20 i 0.079 71 . 

i 

0,608 01 

8,160 33 

i 

6,091 36 


Average cultivation expenses for the years 1881 

to 1885 . *. $ 6,779*12 

Less ! for the reduction in price of wages ... ... 1,355*82 

$ 5,423*30 

$5.423*3075 (No. of acres in earn* cultivation) 

-$ 72*81, the cost yf cultivating 1 acre of cane land. 

Tons ewt. lt>s. 

Average sugar crops from 75 acres of land 136 11 18*4 

Average production of sugar from 1 acre 1 16 11*8 




As there are 18*5 tons of cane to 1 ton of sugar, therefore 
there are l ton 10 evvt. IPS lbs. x 18*5 tons of canes per acre- 
24*5885 tons. 

The cost of cultivating 1 acre of land as above is $72*81, 
therefore $72*81 —24*5885 - the cost of producing 1 ton of canes 
~ $2*94 or 12 8 d. 


APPENDIX lb,. 

.Statement showing the cost of manufacturing 1 ton of sugar at 
- Estate, for a period of five years. 


Yt tit's. | Sugar Props. 


J Net Manufacturing 
Kx pen ses. 


1SS! 


18H3 


issr> 


Tons 

c\\ t . 

! 

tbs. 

1 ’ 
i 

$ c. 

122 

is 


:U09 40 

m 

7 

2 

3,143 HO 

152 

0 

2 

2.0:48 87 

122 

.*> 

1 

8,047 71 

104 

s 

(l 

2,005 09 

i:w 

11 

i 

184 | 

! 

2,081 05 


Tons cwt. lbs. 

$2,081.05 4 I -■>(') 11 18-a -= $21*83 

Less ! owing to the reduction in priee of wages 4*30 

Cost of manufacturing 1 ton of sugar - $17"47 

As it takes 13-5 tons of cane to make 1 ton of sugar, there 
lore $17-47-r 13-5 tons of cane - tlie cost of manufacturing 1 ton 
of canes = $1.29 = 5s. 4 id. 
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APPENDIX C. 

Average Receipts and Expenditure at . Plantation 

for the years 1892 to 1896 inclusive. 

t 

Sundries 

Revenue 

Veins. Kxpemiiture Sugar Molasses , including Potatoes 

Revenue. Rewuiue. ' Potatoes Revenue. 

, Revenue. 


i 




— 

_ . -- 

— 

■ — ~ 



i—_ . 

■ - ■ 

— . 

— 


£ 


<1. £ 

s. 

(1. 

£ 

s. 

(1. £ 

s. 

d. £ 

s. d. 

181)2 

2,349 

19 

1U1.733 

0 

1 1 

011 

17 

10 298 

5 

34 85 

1(5 11 

1893 

•2,151 

12 

Uj 2,3(53 

11 

1 

408 

8 

HU 355 

5 

5$ 176 

13 6 

1894 

2.45(5 

0 

4 '2,047 

19 

94 

526 

0 

84 m 

7 

04 161 

7 4 

1895 

1,9*22 

13 

74 1.021 

15 

8 

371 

t 

lOA 172 

15 

7 50 

13 li 

189(1 

2,041 

13 

HU 1,527 

1 

4 

420 

7 

11 30(5 

18 

10 181 

7 11 

Total 

10.922 

0 

2 8,(593 

10 


.398 

3 

2 4 1,111 

12 

! 

24i655 

18 94 

Average. 

2.184 

8 

0*; 1,738 

14 

H 

479 

1*2 

74; 288 

‘1 

ti 

5 ,131 

3 94 









Tons ewt. 

cp*s. 

It»s. 

A v mage 

crop. 

5 years. 1892- 

1 S9(i 



1(32 

17 

0 

20 

Average 

acres 

of 

canes cut 

for 

ae. 

r. 

po. 





5 years. 1892-1890 .. 102 0 2J or 102*18125 acres. 

, Tons cwt. qrs. Itis. 

Average weight of sugar 

per acre ... ... I II 3 10 or 1*594(34 tons. 

Average weight of canes per acre 21*5277 tons. 

Average cost of glowing ami manufacturing 

1 acre of canes weighing 21*5277 tons is $102.(3(5 or <£21.7.91. 

Average cost of growing ami manufacturing 
1 ton of canes =" $1.77 4 19s. lOjd. 

Cost of manufacture, say 5s. 5 cl. 

« 

Cost of growing one ton 

of canes ... 14s. 5£d. 
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APPENDIX D. 

Average Revenue and Expenditure on certain Estates in the 
Court of Chancery for 1891, 1890, 1897. Average Crop of 
the Island for tiie 3 years 58,087 hhds.. for ten years— 
1880-9, 59,020 hhds. 


ESTATES. 

(a). 

<»». 

(c). 

(d). 

«d. 


Tons, 

Tons. 

Tons. 

Tons. 

Tons. 

Average Sugar Crop . 

370*334 

82*408 

118*570 

70*041 

118*652 


Gallons 1 

Gallons 

Gallons 

Gallons 

Gallons 

Average Molasses Crop. 

37,122*6 

8,440 

12,243 

7,461*3 

12,543 

Average quantity of molasses per tonl 



of sugar.| 

100*24 

102*52 

103*24 

106*53 

105*71 

I 

1 

$ <•. 

$ <’• 

§* (*. 

$ t\ 


Revenue per ton of sugar .j 

44 61 

47 22 

46 67 

46 31 

40 06 

Revenue from molasses per ton of; 






sugar . i 

12 76 

14 41 

14 01 

15 12 

14 25 

Revenue from provisions per ton of 






sugar . ( 

45 

10 

1 06 

0 57 

16 

Revenue from Rents per ton of sugar! 
Revenue from other sources per ton of! 

1 26 

1 87 

3 25 

3 08 

4 74 






sugar . .. ..I 

60 

1 50 

4 36 

85 

t 72 

Total Revenue per ton of sugar ...; 

50 GH 

65 10 

71 15 

76 13 

70 M 

Expenditure on agriculture per ton 

§ c. 

$ <*- 

$ c. 

# c. 

$ c. 

of sugar.| 

10 19 

23 57 

30 33 

34 73 

31 04 

Expenditure for cooperage and repairs. 






per ton of sugar 

0 15 

8 34 

6 42 

t 9 35 

7 00 

Expenditure for utensils per ton of! 




sugar . .i 

! (Hi ! 


11 



Expenditure for live stock and mis- 1 


! 




cellancnus items per ton of sugar 

1 3 57 

! 3 11 

1 46 

4 82 

! 3 23 

Expenditure for tradesmen per ton ol> 

sugar . .| 2 54 

2 35 

3 27 ! 

2 50 

I 

j 3 87 

Expenditure on food for stock per ton 
of sugar. 

i 2 77 

3 20 

2 38 

2 05 

I 

1 4 56 

Expenditure on manure per (on of 

Migar . 

i 

! 0 77 

i 

11 06 

5 18 

4 80 

i 

| 13 82 

Expenditure for fuel per ton of sugar 

: so 

j 1 25 

1 02 


01 

Expenditure for taxes and insurance 






per ton of sugar 

! 1 HO 

3.07 

3 96 

4 26 

4 03 

Expenditure for salaries per ton of 
sugar . 

j 5 00 

j >.) 27 

8 (Ml 

13 22 

1 10 07 

Total Expenditure per ton of sugar 

' 52 01 

j (Hi 12 

62 13 

76 81 

70 43 


* *•. 

1 

1 Hf c 

$ r. 

3 c*. 

Profit per ton of sugar . 

7 04 


l) 02 



Loss per ton of sugar . . 


1 (12 


68 

8 60 

Revenue from sugar and molasses per 
ton of canes (u 13*5 tons per ton ot 






sugar . 

4 25 

4 56 

4 56 

, 4 57 

4 754 

Expenditure per ton of canes (a M e 
tons per ton of sugar. 

t 3 00 

4 00 

4 GO 

5 60 

5 88 

Average price at which sugar sold per 
100 lbs. 

1 77 

i 

1 86 

1 80 

1 80 

2 00 

Average price at which molasses sold 





per gallon . 

00 

10 

Wi 

m 

1 11 

Revenue per ton of canes after deduce 
ing5s. 5d. for manufacturing 
Expenditure per ton of vanes after de¬ 
ducting ns. 5d. for manufacturing 

2 05 

3 26 

3 26 

3 27 

3 454 

; 2 60 

3 60 

3 30 

4 39 

4 58 

% 
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It would appear from the last line in the foregoing table 
that the actual cost of growing canes in Barbados (after a 
deduction of five shillings and five pence for the cost of 
manufacture, the upkeep of buildings, etc.,) was as follows : 


Instate 

Estate 

Estate 

Estate 

Estate 


(a) , St. James and St. Andrew 

(b) , St. Joseph and St. Thomas 

(c) . St. Philip 

(d) , Christ Church 

(e) . Scotland District. 


s. d. 
10 10 
15 0 

18 9 

18 3i 

19 r 


APPENDIX E. 

Statement showing the value of one ton of canes with manufac¬ 
ture as at present carried on. 

On 25th April 1S98, the price of dark crystals in the New 
York Market was 4,^ £20 2 s. Od. per ton, less duty - £12 

10s. 4id. 


At tlie time dark crystals were worth £12 10 s. 4id. free of 
duty, the local merchants were buying sugar (a $1.75 per lOOlbs 
plus $5.00 per lilid.. and molasses (a lie. per gallon plus $ 4.00 
per puncheon. The value of 1 ton sugar and 100 gallons of 
molasses would be 


2240 x $1.75 per 100 . - $30*20 

1 lihd. . ... ... ... 5*00 

100 gallons of molasses (a 11 c. - 11*00 

1 puncheon ... ... ... 4*00 

$59*20 

Less Polariscope test ... ... 5 


„ Gauging 1 pun. molasses 12 *17 


$59*03 


$59.03 — 13*5 tons of canes pei ton of sugar with its 
molasses ~ $4.37 or 18s. 2jd.; less what it now costs for manu¬ 
facture* coal, drying fuel, repairs to buildings and machinery 
and freight of sugar and molasses to Bridgetown etc., about 
5s. 5d. per ton = 12s. 9|d., the value of a ton of eaneS under 
the present system of manufacture, 
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APPENDIX F. 

Estimate of a year’s working of a sugar factory making 10,000 
tons in 100 working days. 


Sale of 10,000 tons sugar (a £10 11s. Sd 


fav. price 1898) . 

£107,838 


Sale of Rum equal to 10/ per ton of sugar 

5,000 

£112,333 

Cost of 95,000 tons of cane (8jl4/ ... 

^ [00.500 


Railway freight on 95,000 tons of canes 
@ Is. 6d. 

7,125 


Cost of manufacturing 10,000 tons (a 
£2 4s. 4d. 

22,100 


Interest on £125,000 at 8 )\ . 

3,750 


Interest on £125,000 at 8*72 %. 

4,050 

104,185 



£ 8,148 

Pro-rata division on 95,000 tons of canes 

< i* 1/per ton .. 


4,750 

Carried to Reserve Fund ... 


£ 3,398 


DISCUSSION. 

The President: We should be glad to hear the views of 
Professor Harrison on the important matter now before the 
Conference. 1 can assure him his remarks will be highly 
appreciated. 

Professor Harrison : I said a good deal on this subject 
ten years ago, but. unfortunately, it had no effect. There is 
not the slightest doubt in my mind that, if this Colony of 
Barbados is to continue to exist as a sugar-producing colony, 
it must adopt the principle of Central Factories. When I was 
asked by the West India Royal Commission my opinion as to 
the effect of Central Factories on Barbados. I said that, if the 
planters there had Central Factories, they would not have time 
to talk about bounties. T believe the advantages that would be 
derived from manufacturing sugfu* on modern lines would be 
such as to place the sugar industry i*i this Island on a most 
satisfactory footing. I am not prepared to go into details, 
because during the last nine years there has been no necessity 
for me to study the question as there are plenty of such 
factories at,Demerara. Mr. Watts has laid the matter fully 
before us, and I can only say his remarks with regard to 
Antigua are very applicable to this Colony. I think he some- 
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what underrates the expression of the mills in this Colony. My 
own opinion is that the mills here, although small, are effective. 
In 1884 we went into the question thoroughly, and w r e were 
able to ascertain the comparative results of the muscovado 
process. These results were undoubtedly favourable to that 
process, but, 1 may add, in that year the canes were abnormally 
rich. I cannot say much more, for I am really not prepared to 
enter into the subject to-day. All 1 can say is, that I believe 
the erection of Central Factories in Barbados would be the 
means of raising the Colony out of its present difficult position, 
and, in fact, would prove its salvation. 

The President: In reply to a remark dropped by Professor 
Harrison whether the question of the manufacture of sugar 
fell within the province of this Conference, I would state at 
once that it is proposed to deal as effectively as possible with 
every subject of a technical character, directly or indirectly 
bearing upon agricultural industries in the West Indies. 

Mr. Watts: The cost of raising canes is a fundamental one, 
for on it depends whether the planter makes a profit or loss. 
I have not time to go over Mr. Bovell’s figures, but it strikes me 
that the high rate at which he has placed the cost of growing 
canes in Barbados is not consistent with the official statement 
placed by tin* Committee of planters before the Royal 
Commission. It was then stated that it cost £9 10. 2. to produce 
a ton of sugar, if that amount is divided by thirteen and a 
half (the number of tons of canes to a ton of sugar), a very 
small margin would be left for the cost of manufacture. It is 
possibles therefore, that Mr. Bovell’s figures will bear a little 
pruning. 

Mr. Rovell: L may say that my figure's are taken from 
the Receivers’ accouuts in the* hands of the. Maslew-in-Cliancery, 
sworn as correct. 1 have; maele all necessary deduetions and 
bring out the* cost of growing e*anes at 12/- per ton. This, 1 
believe, is the cost e>f producing 75 per cent. e>f the canes grown 
in this island. The e*e>st of manufacturing into sugar is about 
5s. 5d. per ton. 

The* Pit ESI dent : Mr. Bovell’s figures seem very high, but 
there is, apparently, no one present in a position to correct 
them, it is possible that a. higher price could be paid for 
e*anes in this island because of their greater richness in sugar. 
It must also be borne in mind that even under the muscovado 
system, (taking the* average prices of the last five years) the 
planter at present realizes at least 12/0 per ton for his canes. 
At a well-cepiippeei Central Factory it would be possible to 
realize a still higher value. The necessity of the hour is evi¬ 
dently Central Factories. # 

The Conference* then £tood adjourned until Monday morn¬ 
ing at 9 o’clock. 
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SECOND DAY. 


The Conference resumed at 0 o'clock on Monday, the Oth 
January. 

The President : Today we art' first of* all to consider the 
very important subject of the teaching of Agricultural Science. 
It would be convenient to separate the subject into its two nat¬ 
ural divisions— (l) teaching Agricultural Science in Elementary 
Schools; and (2) teaching it in the Secondary Schools and 
Colleges. The Rev. W. Simms of the High School, Jamaica, has 
been kind enough to prepare a general paper on the 4 leaching 
of Agricultural Science and he will deal with the various 
agencies that have been employed for that purpose in various 
parts of the world. After the paper, we shall eonfiue ourselves 
to the teaching of Agricultural Science in Elementary Schools 
and hear the views of gentlemen practically engaged in ele¬ 
mentary education. After that we shall discuss the further 
development of Agricultural Education in connection with 
Secondary Schools and Colleges. \Ve arc fortunate in having 
present here to-day the heads of live of the largest and most 
important Colleges in the West Indies. I hope these gentle¬ 
men, having come so far, will favour us fully with their views 
as to what is possible to be done at the institutions under their 
charge. Before calling upon Mr. Simms, I may mention that 
lie lias been lately deputed by the Education Board of Jamaica 
to visit the United States and Canada to study the methods 
there carried on for teaching agriculture, and on his return he 
wrote a valuable and detailed Report. He, therefore, ap¬ 
proaches the subject with considerable knowledge, both prac¬ 
tical and theoretical, and the paper which lie has been good 
enough to prepare for us to-day will be listened to with great 
interest. 


AGRICULTURAL EDUCATION. 

By the Revd. William Simms, M.A. 


The shortness of the time at our disposal compels me to be 
brief, but with an audience like the present, much may he taken 
for granted. If brevity makes me obscure, or any of my as¬ 
sumptions seem disputable, the discussion to follow this paper 
will give opportunity for filling jgaps and correcting errors. 
It is well too to premise that my experience of West Indian 
conditions is exclusively of those in Jamaica, which must in 
some respects differ from the other Colonies, and that my state¬ 
ments and arguments have in mind discussions that have arisen 
in Jamaica, and may accordingly in some cases seem needless to 
those who have not gone through the same discussions. 

(11 I ( will begiii yvith what tome tli^e axiomatic truths, 
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on which our consideration of the subject of Agricultural 
Education in the West Indies must be based. They are as 
follows : — 

1. Agriculture is, and must continue to be, the occupation 
of the large majority of the people of these Islands. 

2. Other occupations both of brainworkers and of hand¬ 
workers must exist side by side with that of agriculture. 

*!. Education must not simply look to the future occupa¬ 
tion. but must aim at producing a capable citizen able to adjust 
himself not only to his own calling but to the moral, political 
and social activities of the life around him. 

I. Education is in a transition state. Two or three gene¬ 
rations ago the working class, not only in the West Indies, but 
almost everywhere throughout the world, early entered with¬ 
out education on a life of grinding toil, whilst the middle class 
passed through a period of apprenticeship to their future 
calling after leaving school ; whereas now the working class is 
to be educated : and, the apprenticeship system having passed 
a way, the school is called upon to do what that system did in 
the way of preparation for the future life. 

.I. Educationists arc now agreed that education has rested 
too exclusively on books, and that, cpiite apart from any 
consideration of its utility on the apprenticeship side, some 
manual and practical training is essential to the complete 
education of the citizen. 

(). It is impossible for children to receive technical educa¬ 
tion to any advantage, or indeed to take it in at all, until they 
have reached the age of twelve and got a basis of sound 
elementary education. Their apperceptive faculties are not 
equal to the strain. Elementary schools in the West Indies at 
present find this educational basis more than they can success¬ 
fully attain. 

7. No subject can be really educational unless and until 
its teaching is reduced to proper pedagogic methods. 

8. Agricultural training is at present, even in more ad¬ 
vanced countries such as Germany and the United States, in 
the tentative stage, and there is a great scarcity of proper 
educational text-books on the subject lit for school use. 

9. Technical education is necessarily more expensive than 
book education: the numerical proportion of teachers to 
taught must be much greater, buildings and material of all 
sorts more expensive, and, at present at any rate, the pay of 
competent teachers higher. 

10. Secondary schools must continue their present work of 
educating the professional classes, and must continue to meet 
the educational requirements of the University and other 
examining Hoards which practically settle* the preliminary 
education of those classes. In Jamaica at least, the large 
majority of the pupils in these schools do now require and 
will in the immediate future continue to require this training. 
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11. The time tables of these schools are very over-weighted 
already, and new subjects can only be added by reducing some 
of those at present taught. 

12. In small schools, such as nearly all those in the West 
Indies must continue to be, the necessarily limited staff can 
only teach a limited number of subjects, whether we consider 
the acquirements of the teachers or the calls upon their time. 
Boys who drop some of the usual subjects taught to the 
majority, and require new ones in their place, must necessitate 
an increase of staff. 

13. It is a great mistake to introduce a subject suddenly 
into the schools until you have teachers fit to teach it. A new 
subject must, therefore, lx* Introduced at first on a small scale, 
and its teaching must grow gradually. 

Those axioms will, 1 think, be universally admitted by all 
who have a competent knowledge of the subject; but the real 
difficulty lies in the axiomata media, in the practical applica¬ 
tion, in finding the line of least resistance among conflicting 
truths and claims. Before attempting to deduce a system 
from the axioms laid down, 1 proceed to inquire how far we 
can be helped inductively by observation of what is done in 
other countries. Here time forbids anything but a brief 
statement of tin* main facts. 

In England in the Elementary Schools, agriculture is now 
a specific subject; very few schools take it up, and most of 
those do very poorly. In the year 1805, only 21 students in the 
Training Colleges took it up. In the evening Continuation 
Schools, it is taken up by veiy few pupils. There arc two or 
three old-established Agricultural Colleges like that at Ciren¬ 
cester which give an elaborate and expensive* education. The 
County Councils are taking up the subject and in the agricul¬ 
tural counties have in some eases established Farm Schools 
for boys over 10 and young men ; they have helped the Secon¬ 
dary Schools by supplying them with laboratories and helping 
to pay a teacher in Agriculture or more commonly in Agricul¬ 
tural Chemistry; they have also tried to train the Elementary 
School teachers and give a good deal of itinerant teaching, 
principally in dairy work. 

In the United States the Agricultural Colleges are all 
connected with Experimental Stations: they give a four years' 
course to a very few students, most of whom become teachers, 
lecturers, newspaper writers, and very few actually take to 
farming. There are short courses varying in length from a 
few weeks to two years, which attract a considerable number 
of the farmers and are leavening practical work. In the Elemen¬ 
tary Schools there was iif lS9(i no practical work (I was 
told this by the Commissioner of Education for the United 
States), and only here and there any attempt at theoretical 
teaching. I learn from the Secretary of Agriculture's report 
for 181)8 that an attempt made* by Cornell University to test 
the (Jcjumoi) Schools in Northern New York, of Avhich I saw the 
bogiuning, is to some extent succeeding. They hold strongly 
that you cannot make a gcxxl agriculturist or anything fiscs 
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of an um^]united »mn : that tin* children need all their time 
for other Avork, and an* too young to take up this subject with 
advantage. T learn from the same report that there is no 
agricultural teaching in the Secondary Schools, but that the 
Department has applied for an additional grant in order to 
make an attempt at giving it. One or two of the Colleges (c.g, 
the on<* in Minnesota) have* Farm Schools attached to them ; 
but the students an* all above* J(i. An attempt made by Mr. 
Booker T. Washington, at Tuskegee in Alabama, to give the 
coloured people* ail education based on practical teaching, is 
exciting considerable attention, and is so far considered a suc¬ 
cess. 


In Canada the College at. Ouelph is a highly successful 
school for youths whose* ages vary From 1(> to 2.">; it also gives 
short courses to large numbers of farmers and their wives and 
families. Agriculture is in Ontario a possible subject of teach¬ 
ing in the Training Colleges and in the highest- classes in the 
Klementary Schools; but is not often taken, tin* farmers, who in 
the rural districts, govern the schools, thinking that they can 
teach the subject better than the elementary teacher. In 
the High Schools, Agricultural Chemistry is a subject which 
may be taught, but practically is very rarely or never taught, 
No other agricultural subject is taught at all. 

Tu Prussia there is no agricultural teaching in the Klemem 
tary Schools. It is taught, theoretically in the evening Con¬ 
tinuation Schools, but is taken up by very few students. It is 
not mentioned in the Klementary School Code, and the object 
lessons in specifying plants mention tea, sugar earn*, Ax\, 
rather than those cultivated in Prussia. Agriculture is not a 
subject in tin* licalsrfutlrn or 0pervert / schulen. There* are some 
Agricultural Schools and Schools of Forestry, <kc. 

In France agricultural education is given in the Klemen¬ 
tary Schools, mainly theoretical but with experiments in pots 
and boxes. In the field or garden, where* possible, all may take 
a part in watering and weeding and in observation of tools, 
treatment of soil, rotation of crops, and the effect of tillage 
and fertilizers; and a few of the older children in grafting, 
eke-. 

In Ireland the subject, has been taught theoretically in the 
Klementary Schools to some extent, and somewhat more than 
one per cent, of the schools have opportunities for practical 
teaching in farms or gardens. Rxcept in these schools the 
witnesses before a recent Commission considered it a failure. 

In Scotland Professor 'Wallact* and oilier agricultural 
authorities discourage all teaching in the Klementary Schools 
beyond theoretical teaching with pot and box and small plot 
experiments. 

These facts justify my statement that the whole subject of 
agricultural teaching is at present only in the tentative stage, 
and is only in process of being reduced to a form in which it can 
be beneficially taught. The want of text-books on pedagogic? 
lines is being complained of in every college that I visited ill tli£ 
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United States and Canada. As a matter of faet. there is a gen- 
eral feeling that something ought to be done : a good deal has 
been done in collegiate agricultural teaching, but practically 
very little else—a little on the Guelph linos, but hardly any¬ 
thing in the ordinary elementary or secondary schools. 

What are we to do in the West Indies? Wlmt in our 
Training Colleges and Elementary Schools? What in our 
Secondary and High Schools? What for the population gen¬ 
erally ? In Jamaica the Board of Education has had two Trop¬ 
ical Readers drawn up, which are being gradually introduced 
into the higher classes in our Elementary Schools (and which I 
use for the Elementary Science Lesson in the lowest class in the 
High School). It has further given grants for elemeutary theo¬ 
retical teaching illustrated (a) by pot and box experiments, 
and (b) by actual plot culture. Very few schools have applied 
for grants under either head. 

t A Commission which has been sitting in Jamaica for some 
time and has just reported, advises that agricultural instruc¬ 
tion should be given to boys and to girls. “ The objects should 
be to give sound theoretical and practical teaching: to help 
them to earn their living : to teach them that there is scope 
for trained intelligence in agriculture ; and to create a taste 
for agriculture : it should be practical and not laborious, and 
should have special reference to the pr oducts of the district in 
which the school is situated. It should only be given in schools 
in which tire teacher has been trained in the subject, and should 
be confined to the ordinary school hours for one hour a day or 
for four hours a week at least. Theoretical teaching should 
be by object lessons and demonstrations in the simple princi¬ 
ples of plant life. 

“Practical teaching (1) should be on a small piece of land 
adjoining or near the school; (2) or, if this is not possible, in 
boxes and pots: (Jj) should not be field work, and the teacher 
should (a) set the example and work with his own hands, (b) 
make the children familiar with the use of implements, and (c) 
explain the reason for every operation.” 

One of the Superin ten* I cuts in the Department of Public 
Gardens has been set free from most of his departmental duties 
(lias been seconded, if one may use the military phrase), to act 
as Instructor to the boys of an Industrial School on the Garden 
lands, and to give practical lessons to small settlers throughout 
the country. The Agricultural Society assists financially in 
this arrangemnt, and he is frequently accompanied on his teach¬ 
ing tours by its Secretary. The Jamaica High School is close 
to the principal station of the Botanical Department, and I 
have made arrangements with Mr. EawCett by which boys a t the 
High School, dropping some of out sChool fcubjects, may receive 
two hours teaching daily by lecture 4 eaid practical work in the 
Gardens under this gentleman or substitutes during his absence 
on his country tours. Only one boy has applied to take this 
course, but/ the number may very possibly increase when we 
get actually^ to work. 

I think I shall.best make my own recommendations definite 
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by saying wlmt I think should be done in Jamaica, leaving 
others to apply the principles, so far as they commend them¬ 
selves to the Conference, to the different circumstances of the 
other Colonies. 

I think that the whole agricultural teaching in any one of 
those Colonies should centre round an Experimental Station, to 
which should be attached an agriculturist who would conduct 
the actual work of the Station, and give lectures and practical 
lessons on agricultural subjects ; the Island Agricultural Chem¬ 
ist should have certain definite duties both of teaching and ex¬ 
perimental work in connection with the Station, being given an 
Assistant to help him in this part of his work ; the head of the 
Department of Public Cardens would be Director, acting as 
Chairman of the Station Board, and Lecturer on Economic 
Botany; the Station could probably also obtain lectures on 
agricultural entomology, insecticides, fungicides, etc., from the 
Curator of the Jamaica Institute. The Station, if it is to have 
the services of these officers, ami to be able to do its teaching 
work, must necessarily b< within the area communicating with 
Kingston and the Public Cardens by the electric car lilies, al¬ 
though this district is on the experimental side not a very good 
one. As time went on, students trained at it could become res¬ 
ident heads, experimenters and teachers in subsidiary stations 
under the direction of the staff* of the chief Station, fixing the 
places of such stations so as at once to serve the chief centres 
of population and to attain the desideratum of being under 
different cultural conditions and also different climatic condi¬ 
tions of elevation, rainfall, Ac. An attempt should also be 
made on a system similar to that worked in Ontario and in the 
counties of Northumberland and Durham in England, to enlist 
the services of practical agriculturists at proper points in the 
Island as assistant experimenters. 1 do not think that such a 
station could at present give any complete collegiate course of 
agricultural teaching. It should offer teaching to boys from the 
Secondary or High Schools, who could reach it. and who would 
need a few hours only each week, and should also give to the 
students in the Traiuing Colleges in or near Kingston courses 
of a slightly different nature, which might be given either for 
a few hours each week during the whole of their period of 
training or continuously for a few weeks at one period or pos¬ 
sibly two periods during their course. There might also be 
students, including any holders of agricultural Scholarships, 
residing possibly at University College, or allowed to make 
their own boarding arrangements, who would receive the entire 
teaching given to the schoolboys, but give a much longer time 
to practical work on the Station. The holders of Agricultural 
Scholarships should be required to reside in the College, and 
give half their time or more tp agricultural teaching, and help 
to other subjects, as is done in America. The teaching should 
include questions of the treatment of our products, of storage, 
packing and carriage, as well as of cultivation. Teachers actu¬ 
ally engaged in teaching might, as in Ireland and some Ameri¬ 
can States, be allowed to close their schools whilst attending 
a short course open to the Training College students. 

It should be clearly understood that a short course would 
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do very little pood indeed, unless the student was already 
acquainted with the ordinary agricultural methods, and that 
any training in scientific agriculture given at a Station 
postulates previous or contemporaneous practice on an or¬ 
dinary estate or pen carried on for profit. The course given 
to teachers or Training College students should be directed to 
showing them what to teach to elementary school children, 
how to teach it, and how to illustrate it ; and not to making 
them complete agriculturists. 

With regard to the teaching in Elementary Schools, 
whether we consider the laws of the growth of the child’s mind, 
or the number that could be usefully supervised in practical 
work by a single teacher, the pot and box demonstration teach¬ 
ing might be given to all, but the practical plot teaching 
should be given only to a few of the older and more advanced 
children, say in their last year at school ; and, in the ordinary 
single-teacher school, should be given at a time when the rest 
of the school was not in session. This latter limitation would 
be needless in a large school where a teacher could be set apart 
for this work, whilst others were conducting the rest of the 
school. I believe that any attempt to teach children by means 
of an agriculturist who is not a trained teacher, would fail. 
Such a person might help a teacher, so that the latter could 
take a few, not many, more at a time : but for the moral effect 
on the children, it would be essential that the teacher should 
himself lead in doing the work. 

This scheme leaves much to be filled in as time goes on ; 
but I do not believe that more can be done as a beginning, and 
my own study and observation lead me to believe that this is 
the best beginning, on which any desirable and possible expan¬ 
sion can be based. The Station would also, not at first but 
gradually, absorb the present attempts to teach the peasant 
proprietors into a more developed system of the nature of the 
Farmers’ Institutes in Ontario or Wisconsin or elsewhere. At 
first it would leave them exactly on their present basis. Our 
higher agricultural teachers must be for many years obtained 
from without. The future planter, penkeeper or overseer could 
receive instruction as a schoolboy, or later as an agricultural 
student. The teaching in the Elementary Schools will only 
gradually become at the same time practically and theoretically 
correct as the students trained in the short courses at the 
Station take charge of schools. In ten years I believe that, 
even without any growth in the station itself, it would revolu¬ 
tionize the teaching in the Elementary Schools; it would also 
have taught many practical agriculturists, and have diffused 
a mass of information by means of the results of its 
experiments, which would * enormously improve our agricultu¬ 
ral products both as to quantity and quality, and be a factor in 
the regeneration of these Colonies. 1 think such a method 
infinitely' preferable to the mere attaching of a single instructor 
exclusively to any one of our existing schools or colleges. The 
boy a^ a Secondary or High School who needs sueli teaching, would 
get it without disturbing the training of his comrade, who is 
going to take up a profession, and would get it more efficiently 



84 


than it could he given by n single teacher. The science teach¬ 
ing all through the High School could be given by the Instruc¬ 
tor of the Station, say for two hours a week, and bear on agricul¬ 
ture, whether on its physical, chemical or biological side. The 
Agricultural students, who would be among the older boys, would 
give about half their time to purely agricultural subjects, includ¬ 
ing work in the chemical and physical laboratory, and work 
in the field, which would be taught by the Station staff, re¬ 
ceiving the rest of their teaching from the school staff, and 
dropping ancient languages and some other subjects. Much of 
the agricultural work of the Colony would enter into relations 
with the Station which would be impossible in the case of a 
school. The school teaching could only expand in the direction 
of training higher teachers by long courses : whereas, the 
Station could expand not only on this side, but also on any 
other where experience shewed that growth was needed. 

1 think 1 have been more practical by trying to solve the 
Jamaica problem, tin* conditions of which T know, and leave 
others to solve the problem elsewhere mufalis mutandis, only 
suggesting that a group of Islands easily accessible to one 
another could join to have a single Central Station, having 
as soon as possible the subsidiary Stations (which, 1 have 
expected, will grow up in the country districts of Jamaica), lo¬ 
cated in each Island of the group. 1 have made no suggestion 
beyond that as to the Director of the Station, as to points of 
government and other details ; though t have in my mind the 
solution of such problems of detail on the lines adopted in the 
American Agricultural Colleges and Experimental Stations, 
which are nearly everywhere twin institutions worked together, 
the Station being subsidised by the Federal Government, and 
the Colleges by the separate States, the members of the staff 
of the Station being generally Professors in the College. 

My suggestions, if carried out, would attain the following 
educational objects. Among the boys at Secondary Schools in 
the Kingston area probably two-thirds of the total number 
at such schools in tins Island—those who required it could get 
a fairly complete agricultural education so far as it is wanted 
by the ordinary farmer class. The students at the Training 
Colleges would be prepared to give in the Elementary Schools 
the teaching required by the labourer class, whilst the Indus¬ 
trial School system might be so worked as to give a fairly 
complete course of teaching of the labourer sort. 1 should de¬ 
precate any attempt to force agricultural teaching, beyond 
the elements I have mentioned, on all High School boys, as 
well as the idea that it is practicable on any possible financial 
basis to give practical training to any but a few of the best 
children ill the Elementary Schools. 


DISCUSSION. 


, Thr President : The Rev. Mr. Simms's paper, as was antici¬ 
pate/^ lifts proved both valuable and interesting. . When print;- 
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ed and circulated, it should lead to a thorough grasp of the 
difficulties to be faced in dealing with agricultural teaching in 
the West Indies. It is undecided yet how far it may be possi¬ 
ble to carry on this work either in Elementary Schools or in 
Colleges. The subject is, however, ripe for discussion. 

Mr. R. Gervabk Bfshe (Inspector of Schools, Trinidad): 
1 do not propose to enter into any general discussion of the 
principles of this subject. Mr. Simms has stated them in a way 
with which 1 thoroughly agree. The question of instructing 
the children in Elementary Schools in Agricultural Science is 
at present engaging the attention of the Board of Education in 
Trinidad. The existing law regulating elementary education 
dates from 1800, and under it the Board of Education 1ms 
power to attach land, and it contemplates the introduction into 
these schools of the teaching of Agricultural Science. There 
has been a feeling for years that something ought to be done 
in that direction, and, although the topic has been discussed 
from time to time, nothing practical has yet been done. About 
a year ago a Committee was appointed by the Agricultural 
Society of Trinidad to consider the question of Agricultural 
Instruction. The recommendations contained in their Beport, 
which was referred to me by the Governor, scented admirable. 
They indicated very clearly tin* lines on which success was 
likely to be attained. The recommendations of the Beport 
were as follows: 

(1.) That Paul Bert’s “ First Year of Scientific Know¬ 
ledge" and Blackie's “Tropical Headers" should be 
used in the schools. 

(2.) That these* “ Tropical Headers " should be supple¬ 
mented by papers and lessons prepared locally, 
and that the pupil should be examined annually 
in the subjects prescribed therein. 

(Jk) That an approved Text-book on Agriculture should 
be provided, and that there should be a special 
grant for the teaching of Agriculture from such 
text-book. 

(1.) That there should be an additional grant for 
schools which properly maintain example or 
experimental plots. 

(5.) That the grants for Agricultural teaching should 
be iu all cases calculated on the number of pupils 
who pass satisfactorily the annual examinations. 

(6.) That with a view of training teachers for the 
work proposed to be allotted to them, and of 
qualifying them to obtain these special grants, a 
Teachers' course of theoretical and practical 
instruction in Agricultural Chemistry should be 
given at the (Government Laboratory, and in 
Botany, Horticulture and allied subjects at the 
Botanic* Gardens. 

» * 

The further consideration of these recommendations was 
postponed by the Board of Education till after this Conference. 
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They seem to Agree with w hat, I understand, is proposed to be 
done by the Imperial Department of Agriculture. I do not see 
how we cun make much progress unless something in the 
nature of these recommendations is adopted. The Trinidad 
Board of Education is anxious to co-operate with the Imperial 
Department in trying as far as possible to afford agricultural 
instruction in elementary schools. The most important points 
to he immediately considered are the use; of suitable books, and 
proper instruction, theoretical and practical, given by capable 
teachers. In Belgium it was found that there had been a great 
difference in the results obtained in diffeient parts of the 
country ; the chief cause of success found there was due to the 
enthusiasm which individual teachers carried into the subject. 
Therefore, until we obtain a suitable plan of instruction for 
teachers, it is, 1 think, useless to attempt systematic teaching 
of agriculture in elementary schools. There is another point 
which Mr. Simms noticed but which is often lost sight of the 
age of children in elementary schools. Tin* majority of children 
do not remain until the full age, twelve years. I do not sec 
how any practical instruction can be given belo\v that age. 

Thk President : Mr. Bushe lias practically narrowed the 
question dow n to t wo points trained teachers and suitable 
text-books for use in schools. It is evident that we must 
begin with the teachers. Latin* on the teachers would receive 
their training at the colleges: but as we wish to begin at once, 
it is necessary to take the present, teachers in hand and make 
them as useful as we can. Tin* idea is that a certain number 
of the most promising teachers might be brought into the chief 
town during their holidays for a course of lectures and training 
and spend a portion of each afternoon at the nearest Botanic* 
Station for practical work illustrating the morning's instruction. 
Teachers who satisfactorily complete the course might have 
their out-of-pocket, expenses paid. The question of text¬ 
books is, I think, practically settled by Bluckie's “Tropical 
Readers/' Later other hooks might be used. As a further 
stage, school gardens might be established where both teachers 
and pupils might cultivate the most useful economic plants 
suitable for the dist rict. We must be prepared to meet with 
difficulties in starting work of this kind. Parents, especially 
the* better class of black people, dislike their children being 
put to do agricultural work of any kind. We must try and 
overcome that by interesting the children in agriculture and 
familiarizing them with plant life. 

Rev. J. K. Reec e (Barbados): Four difficulties. I think, 
present themselves to us in considering this scheme for Agri¬ 
cultural Education. The first is expense. Perhaps the mem¬ 
bers of this Conference are not aware that here in Barbados 
we have a fixed-sum for Elementary Education. The House of 
Assembly have limited the ex]>endittire under this head to 
£11,000; and at the present moment we find it exceedingly 
difficult to make that sum do all that we require. In fact during 
the past year we have had to make reductions in the stipends 
of teachers to keep w ithin the £11,000 granted by the Legisla- 
tux'e. Therefore the first difficulty has to do with the cost of 
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carrying out the proposed scheme. The next difficulty arises 
from the want of suitable text-books. We have no books in our 
schools that would be of any use in teaching the subject; but 
this difficulty may be got over by the introduction of Blacki/s 
“ Tropical Readers/ which Dr. Morris recommends, and which, 
wc hear, are in use in the Elementary Schools of Jamaica. I 
have not seen these Readers, but if the Department contem¬ 
plates drawing up special text-books foi this purpose, I think 
that extracts from Dr. Nicliolls’s excellent work entitled 
“ Tropical Agriculture/ might with ad vantage be included in 
a text-book for use in our Elementary Schools. The third 
difficulty is: We have no teachers at present who could give 
instruction in this subject ; they must, as has been said by you, 
Sir, first be taught. It is intended, it appears, to surmount 
this difficulty, by asking certain teachers to attend, during 
their school holidays, a course of lectures to be given by ex¬ 
perts on such subject as would be suitable for the instruction 
of our elementary school children. The fourth difficulty is one 
which may be felt more here in Barbados than in any other 
West Indian Colony. It is the very great difficulty that 
will be experienced in getting any land near our sehoolhouses 
where practical instruction may be given. Pot and box culti¬ 
vation may be useful in giving some idea of the raising of 
small flowering plants, and in creating an interest in gardening. 
But 1 think for the purpose of teaching this subject practically, 
we ought to have plots of land attached to our schools in which 
the plants most generally grown in our Island may be cultiva¬ 
ted ; and I know, from the difficulty which we experience in 
getting play grounds, that the difficulty will be very great 
indeed. Many parents, too, as has been already stated by the 
President, will object to the practical teaching of agriculture 
to their children for the reason that this employment will soil 
their clothes. No doubt in time many, if not all, of these 
difficulties will be got rid of. 1 am perfectly in sympathy with 
the scheme : and I may state that when our Board of Education 
were last year drawing up new rules, we inserted a rule pro¬ 
viding for a grant to be made to a teacher for passes in what 
we call “ useful occupations," and this rule was framed with 
the hope that we might, in the near future get certain useful 
things taught, such as cottage gardening, carpentry, and so 
forth -in fact, anything that the managers of a school together 
with the teacher might arrange to be taught. We also intend 
in future examining our teachers when they sit for the 
certificate examination in some text-book on agricultural 
science: and in the syllabus lately drawn up on the . subject 
“ The Principles of Agriculture " is set down for second year 
teachers. We shall be glad of your advice, Mr. President, 
in determining on the text-book to be used by our 
teachers in preparing for examination in this subject. 
I agree with Mr. Simms as to the age at which children 
should begin their instruction in this subject. In our Infant 
Schools we have object lessons given, and we make it a point 
that the objects shall include for the most part the animals we 
have in the West Indies, and tropical trees and plants. This 
instruction would suffice for children in Infant Schools. In 
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Primary Schools we have no object lessons, but we might 
intro*luce the approved text-book on agricultural science, which, 
I hope, is well-illustrated and interesting. The children in 
the Elementary Schools in this Island in the past have 
been at a great disadvantage in not having illustrated reading 
books. Their first reading book was the New Testament, and 
when they could read this well, they then used the Bible as 
their reading book, and when they could read the Bible fluent¬ 
ly, they used the Irish National Fifth Book - a book not under¬ 
stood by them, and one not illustrated, and, therefore, uninter¬ 
esting to them. It is only within the last ten or twelve years 
that illustrated reading books have been in use in our schools. 
I agree, too, with what Mr. Simms said in his paper with regard 
to the teacher of the school himself teaching this subject of 
agricultural science. I do not think much good would accrue 
if an outsider, however expert, were brought in to give a lesson, 
say, once a week. The children would be apt to regard it as an 
opportunity for playing a few pranks when their master’s eye 
was not on them, rather than the opportunity of acquiring 
knowledge of a particular kind. I know very well from my 
own experience as a schoolmaster in what light boys regard the 
hour when the French master gives a lesson to them—they ex¬ 
pect to have a merry time; and I am afraid that if an instruc¬ 
tor in agricultural science were brought into a school to teach 
this subject, the children would take an opportunity of playing 
rather than of learning. So I thing it is absolutely necessary 
that the teachers themselves should conduct these classes. If, 
then, the expenditure can be met, and our teachers are taught 
and we have a suitable text-book, I do not see why some sort 
of agricultural education should not be given in our elementary 
schools : and if we can in addition get experimental garden 
plots, so that the teaching may be made practical, 1 am of 
opinion that t he carrying out of this scheme would be of bene¬ 
fit to the Island. 

Mil, ♦!. A. Potiutkv : An attempt was made some time ago 
in British Guiana to introduce the teaching of Agriculture into 
elementary schools, and at the same time to induce the teach¬ 
ers to take ip) the study of agriculture scientifically. The sub¬ 
ject was introduced into the syllabus of the teachers’ certificate 
examinations, and, I believe, for the last five or six years it has 
been one of the subjects regularly taken up. It was intended 
to be compulsory, but so far it is voluntary. I think fifty per 
cent, of the teachers may have taken up the subject, but, only 
throe schools have introduced it practically as far as I am 
aware. There is one school plot in each of the three counties 
Berbice, Demerara and Kssequibo. In spite of the example set 
by the manager of the schools, who did all lie could to inspire 
interest in the eultivatian of the plot, parents strongly objected 
to their children being taught agriculture and even threatened 
to take them away unless the subject was dropped. Perhaps 
they do not altogether believe in the powers of the teacher to 
instruct their children properly. At one school in the interior 
of the Colony, the teaching of agriculture has been carried 
on with fair success. The children grow coffee and cacao on 
the ground in the neighbourhood of the school. Perhaps they 
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are better off than others ill having a good plot of ground for 
practical instruction. 1 do not think there would be any difficulty 
in Demerarn in getting land. Indeed land would be willingly 
given in most places by the owners in the neighbourhood of the 
schools. I only hope that as one of the results of this Confer¬ 
ence something effective may bo done in the cause of agricul¬ 
tural instruction. 

Professor J\ Carmody : As I happen to be the Chairman 
of the sub-committee that sent in the report to the Education 
Board of Trinidad, to which Mr. Bushe referred, I should like 
to mention a few of the ideas which wo had in our mind when 
drawing up that report. As far as Trinidad is concerned, the 
report is not new. It is almost identical with a report sent in 
nine years ago; but the question of expenditure arose and the 
report remained on the shelves of the Secretary of the 
Department. The next time we moved in the matter, it was a 
question of schoolmasters. We found that we were manufac¬ 
turing doctors and barristers (beyond the present requirements 
of the Colony), by means of four scholarships in connexion 
with our college education; and we came to the conclusion 
that if we could devote some of this fund to agricultural 
scholarships, wo might meet the Government on the question 
of expenditure. The Agricultural Society took up the subject, 
and the report is the result of tin* consideration of the sub¬ 
committee appointed by the Society. The matter was before 
the Board of Education awaiting my return from England. 
Had I been in the Colony, some steps might already have been 
taken in the direction recommended, as our present Governor 
is anxious to push matters. As it is, we now await the result 
of this Conference. As regards teachers, we have gone carefully 
into the question and have come to the conclusion that, by 
means of the institutions which we already possess in the 
Colony, we would be able to impart instruction to teachers to 
qualify them for teaching the agriculture which we require 
to be taught in elementary schools. XV o wish it to be under¬ 
stood that we do not want agricultural education to take the 
place of the practical instruction which grown up children and 
men can obtain on the estates. There they can get far better 
than we can give in schools. We would only desire to prepare 4 
them for the practical part, and with that object we intend as 
a first course instructing teachers in Agricultural Chemistry at 
the Government Laboratory and in Botany at the Botanical 
Gardens, and teaching them the contents of a specified text¬ 
book. Then we would pass to a more advanced scheme for a 
second course, and to a still more advanced one for a university 
course. For the lirst year, however, we would confine the 
examination to the contents of the particular text-book. We 
want the teachers to be compensated for the additional trouble 
and expense in coming up to recyive this instruction during 
their holidays. Our idea is to follow the principle adopted in 
Jamaica. WeAVouId pay the teachers on certificates we would 
grant them; and we would in addition pay them on the results 
of the system, they receiving so much of the grant on every 
child who passed the examination at the end of the year. The 
teacher’s income would be proportionate to the energy he i 



threw into his work. The next consideration was a text-book, 
flavin# found Xicholls's “Tropical Agriculture" an excellent 
text-book, we proposed t hat it should be adopted in schools, not, 
however, as a book on agriculture but simply as a muling book, 
to turn the bent of the boys’ mind towards agriculture. As 
far as we can foresee and wo have given the subject eight or 
nine years’ consideration there should bo no difficulty in car¬ 
rying out our scheme in Trinidad, but for this question of 
expenditure. Our educational expenditure is already 
very high. The vote for present subject^ might have 
to lx* reduced if wo intend to introduce agriculture*: but it 
is doubtful whether any of the subjects now taught- could be 
curtailed, there being so few . At any rate, we feel that, until 
the question of primary school education is settled, there is no 
use talking about agricultural colleges. If t Imre is no demand 
for such college's, we had better not have them at all. 

The Rev. Canon Hindi.KY : One point that has borne* in 
upon me whilst listening to the* discussion this morning is 
whether we are not rather putting the* cart lx‘fort* the horse* 
in speaking of teaching agriculture* in emr elememtary schools 
before* we have taught our teachers and got our experimental 
stations going. Kducation will filter downwards rather than 
iqiwards. There* may be* considerable unwillingness on the* part 
of elementary teacher^ to undergo training such as w ill lx* 
necessary. Predesseir Carmexly's scheme of teaching them in 
the laboratory and experimental stations would prove expen¬ 
sive*. 1 agree with him that it is impossible* to teach agricul- 
tural science in these* schools until we* start our stations and 
train our teachers there. When that, is done*, teaching agricul¬ 
ture in elenmnt ary schools will me>st> assuredly follow, though 
not, perhaps, on the* lines we anticipate, for we* are now dealing 
wuth paper schemes. Teachers will e*ome frean the* stations 
qualified to te*ac*h elementary subjects and will probably make* 
agricultural sedenee the primary thing in elementary schools, 
which 1 believe it ought te> lx* in these Colonics. We* have* bee»n 
giving a great deal tex> mucli book we>rk, and while the whedc 
Cemforcnee de*ple>res the* lack e>f a proper text-book, 1 throw 
text-books to the wind. You de> not. tench swimming by 
text-books : il must be practically done. That is why 1 said 
you must start your experimental stations and them we will gc*t 
on. We are apt to overlook the proper definition of ** Agricul¬ 
ture". \Ye may have education ; we may train the brain, but 
we must also have* the* practical application e>f the training 
of the brain. This, I take it, is the objee-t of the* Imperial 
Department to teach the art and science of Agriemlture*. Art 
is practical : science is technical : we want, the* combination of 
the two. 

Kev. W. Simms: Oiiuror i.we» (.mugs ocemrred to me in the 
course of this debate. Of eemrse* se*veral points mentioned as 
having been overlooked by me were not ove'rlookexl but omit¬ 
ted for want of time*. As te> training teachers, we must do it 
gradually. 1 am sure you will have* better results r at the end 
of ten years if you me content to instruct some of your teach¬ 
ers ami not try to introduce agricultural teaching into all your 
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schools at once. Train all your future teachers. Kvery teacher 
that leaves the training colleges in 1899 should be trained in 
the subject. Train as many as you can of the existing teachers 
in the different Colonies. \ am not acquainted with the systems 
in other Colonies, but in Jamaica almost all teachers are well 
up in the medifeval system, in tickling the ground with their 
hoes. That is the extent oi their agricultural knowledge : yet 
if you can get your teachers interested in the matter, there will 
not be a general unwillingness on the part of the children to 
take up the subject. That has been our difficulty, lmt it has 
been gradually overcome*; tlic parents are being talked over, and 
the children are going to school. The matter of expenditure is 
a groat obstacle. In Jamaica we are really in despair. AVe 
cannot even make a start. The mere tools for 150,000 school¬ 
children, of whom 70,000 are in average attendance, will be a 
serious item. \Y r o have not got tin* money. Tin* President 
spoke of Hlaekie's Tropical Header Hook 1, but there is also a 
Hook 2, and we intend having an agricultural text-book pre¬ 
pared. We have already drawn up the syllabus, but we have 
been in troublous waters for the last eighteen months in various 
ways financially, and the text-book got no further. With regard 
to certificates of efficiency ment ioned by Dr. Nieholls, if some¬ 
thing of the sort is done by the Imperial Department, it would 
be most important. Of course our teachers in .Jamaica get 
ordinary cert ificates of efficiency from the Government, and 
whore they teach agriculture they receive an increase of pay: 
but, if we look to the practical results, a certain gentleman 
hero advises us to throw text-books away. It is, however, 
dangerous advice : ships do not travel merely by means of their 
anchors, but they need an anchor. The Irish Commission, 
while examining into the question, had a great variety of 
witnesses : every one agreed that- the text-books were poor, but 
the Commission did not say to throw them away. The* pay¬ 
ment of teachers is a difficulty that has not been considered. 
Nothing is easier than for our agricultural teachers m Jamaica 
to get passes in words. I have a ease in mind. During an 
examination at a place which tin* President knows, a class gave 
a beautiful definition of a mount, but when asked if 
they had ever seen one, they replied they had not. Now there 
was surrounding that school a range of mountains 0000 leet 
high! That is one of the difficulties in paying for passes at 
exaininations — paying for teaching of mere words without any 
practical application. Among (he points brought before the 
Irish Commission was the difficulty in the ease of the School 
Inspector. The average Inspector is not a past-master in 
agriculture, certainly not in Jamaica; and in some places people 
complained that the worse the teacher taught the more he got: 
whereas the teacher who had* got beyond the text-book and 
was capable of imparting informatidn from his ow n knowledge 
did not do so well at examinations. The Inspector, it was said, 
knew nothing about the subject but examined from the book ; 
so that the man who taught from the book was, for high 
marks ani good pay, ail right, while the man who had thrown 
books away w as all w rong. You will have to bring the inspect¬ 
ors to your Agricultural Stations if the pay of teachers is to 1 



92 


depend on school inspection. School inspection is a very serious 
matter. In the smaller islands there art* only two Inspectors, 
but in Jamaica we have a staff of eight and most of them really 
knowing nothing of agriculture. 

Thu Puksioknt ; That closes the discussion on the subject 
of teaching Agriculture in Elementary Schools. I would sug¬ 
gest that we pass now to the other division of the subject 
the teaching of Agricultural Science in the Colleges of the 
West Indies. We have here, as I said, the Principals of the 
leading Colleges. 1 will ask my friend Mr. Deighton, the Princi¬ 
pal of Harrison College in this Island, to be good enough to open 
the subject. 

Mr. Horace Dkkhiton (Barbados): Hitherto my atten¬ 
tion has not been directed to tin 1 consideration of the teaching 
of Agricultural Science but to the teaching of science generally, 
so that as a matter of fact I stand here to-day in the position 
of a learner and not in that of a teacher. I am afraid I can 
add very little to the discussion that will take place to-day. 
In all educational matters connected with the higher schools, 
we look to the Cniversites of Oxford and Cambridge for 
guidance, and T think in this matter of agricultural training 
we should do the same, (‘specially as at Cambridge they grant 
a diploma for proficiency in agricultural knowledge. With 
regard to what is to be done in schools, that is a point to which 
my attention has only very lately been directed. I have had 
some talk with Professor dWlbuquerque on the subject, and 
opr present idea is to begin the (.(‘aching of science at the 
bottom of the school and to work upwards through the differ¬ 
ent forms till the point is reached, where, as is at present the 
case with Classic's and Mathematics, it. will be necessary for 
boys to diverge, and those intended for Agriculture will drop 
certain subjects and de\ otc to Science the time thus liberated. 
It is probable 1 t hat this is the proper time to introduce Agricul¬ 
ture as distinct from the general science previously taught. 
Professor d’Albuqnerquc has promised to draw up a syllabus 
showing what work it will be desirable' for each form to go 
through. These arc 1 really the 1 only ideas that have at present 
struck me : for. as I have said before, my attention has only 
very lately been drawn to 1 he epic, i ion, and I am really in the 
the position of a learner rather than a teacher. 

Mr. J. A. Potiu'uy : I can only echo the words of Mr. 
Deighton, being here 1 as a learner not as a teacher. 1 agree with 
what he lias said with regard to a possible system for carrying 
out the idea of higher agricult ural teaching. It seems to me that 
one great disadvantage is that the* careers open to hoys in ordi¬ 
nary and secondary schools here arc not sufficiently varied. Boys 
in the West Indie# have not theVhances which boys in England, 
Europe ifnd America have in scientific careers. It is a very 
grave difficulty that after a young man has received an ordin¬ 
ary education ho dot's not-know what to do. If he has failed 
to win a university scholarship, the chances of further educa¬ 
tion for a profession are lost; the Government services inuy^be 
closed against him and lie is left without any real career suited 
.for his training. Scientific agriculture might open a large field. 
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ff we can promise a good career to the intelligent boy who 
studies scientific agriculture, a great, deal, I think, will have 
been done. Professor Harrison, who has charge of scientific 
teaching in British Guiana, will, 1 am sure, give additional 
hints as to the details of the work to be done. Sneaking as 
the head master of a college, 1 should welcome any scheme that 
would alibi'd the hoy of ordinary intelligence the chance of 
a good career. 

The President : The effort of the* Imperial Department of 
Agriculture in this direction is a simple* one. The Department 
may in certain eases provide the means to employ Lecturers and 
give grants for scholarships. 

Mr. Birslem: I have bemi stmt hereby the Government of 
Trinidad to advance the proposal of tin* Agricultural Com 
mittee and to make suggestions generally on the introduc¬ 
tion of agricultural education in Trinidad. There is one thing 
J would like to mention, that, is the cost. In Trinidad for the 
last thirty years, four scholarships have been offered every 
year to enable young men to go to Bn gland to finish their 
education. The provision is liberal. The winners can go to the 
Universities, the Inns of Court, or to an Engineering Institute 
or become solicitors ; or they can proceed to an Agricultural 
College in England or in an\ foreign country. During the 
thirty years that these scholarships have been in existence, not 
one boy has availed himself of the privilege of joining an 
Agricultural College, and T think the reason is that, when the 
course is finished, there is no possible opening for such a young 
man in Trinidad. Only the other day I was told of a student 
from St. Mary’s College. Ilis father, though not wealthy, had 
great regard for agricultural education, and sent his son to an 
Agricultural College at Edinburgh. The young man on his 
return could find no employment in his profession at Trini¬ 
dad, and after idling for about three years, the Government, to 
give him some occupation, made him a road surveyor. There 
is no possible employment for such young men on (‘states ; but 
the Government hope that something will come of this Confer¬ 
ence and that agriculture will be introduced into the higher 
schools of Trinidad. 

The Bev. W. Carom : We are all agreed, I think, that 
agricultural instruction, whether in first or second grade 
schools, must be based pit properly trained teachers. With re¬ 
gard to introducing it into secondary schools, 1 have conic here, 
like.most of the other gentlemen, in search of light. But I do 
not think the colleges are prepared /<> introduce any elaborate 
scheme for agricultural instruction into their present system. 
I would also refer to the remarks of Professor Carmody about 
the Report of the AgrieulturakSoeiety in dealing with scholar¬ 
ships. Agricultural Scholarships # are best given by Agricul¬ 
tural Colleges to boys possessing an apt it tide for the subject. 
If you give a scholarship to a young man who has finished his 
ordinary course of studies and force him to study agriculture, 
yoiyinay possibly force him into a position for which he has no 
natural ability and which may injure him. As Mr. Bursletn 
has stated, the be-t young men would not study agriculture till 
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vidual, mentioned by Mr. Burslem, who passed out of an 
Agricultural College \ n Europe to find that he could obtain no 
employment in Trinidad, lam acquainted with some twenty 
very promising young natives of Trinidad. If they became 
trained agriculturists, Trinidad would be puzzled to find work 
for them, Giving agricultural education on a large scale would 
be risky. There may be gentlemen here who could suggest 
means for teaching agriculture to boys in these Colonics. I feel 
that an agricultural education that might ultimately assist in 
inducing capitalists to come and invest in these rich agricul¬ 
tural Colonies, would be of great, advantage. 

Mk. J )isi<»hton : As Head Master of Harrison College, 1 
should be delighted to, welcome t»hc assistance of the teacher of 
agricultural science* proposed to be supplied by the Imperial 
Department. Of course till l hear the amount, of time that 
teacher could afford and the subjects he could undertake, I 
cannot suggest any detailed scheme. 


THE TEACHING OP AGRICULTURAL SCIENCE 
AT COLLEGES. 

By Professor nWnnuQrHRqrii;.. M.A.. F.I.C.. E.C.N., 


Some six years ago l drew up a Scheme for teaching 
Agricultural Science, which was accepted by the Education 
Board of Barbados. In view of Mr. Simms* excellent, paper, it 
may be of interest to the Conference to give a short account 
of what that Scheme was, its working and results. 

The Scheme provided for a “Science Department*’, the 
Regulations of which are appended, to consist of a head Institu¬ 
tion at the Government Laboratory and two subsidiary centres 
at the Lodge School and Coleridge School. At each of these 
three centres, the subjects taught are elementary Chemistry 
and Botany. 

At the Government Laboratory (attached to Harrison 
College) is given, in addition to the elementary teaching, a 
course of Instruction in Agricultural Science, comprising 

Physics (Mechanics, Hydrostatics and Heat). 

Elementary Chemistry (Theoretical and Practical). 

Botany (including especially economic Plants). 

Principles of Agriculture (with special reference to 
tropical Plants). 

Sugar Planting and Manufacture including practical 
Sugar Chemistry. 

The main object of the course, which was arranged to 
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occupy two years, is to teach the principles of Agricultural 
Science to boys w ho intend to heroine planter's ; but as a matter 
of fact the classes in the first three subjects have been largely 
attended as a preliminary course by boys intending to study 
Medicine, Engineering Ac.. elsewhere. 

According to t he rules of the Department, any mem her of a 
first or second grade school has the right, to enter the course, 
provided he is at least 15 years of age and passes an examina¬ 
tion in general subjects equal to the standard of the fourth 
Form at Harrison College. 

The teaching staff has hitherto been limited to the Assist¬ 
ant Professor of Chemistry and myself: and, partly owing to 
the smallness of the staff, but chiefly to the small amount of 
time which noys engaged in other school studies have* been able 
to spare to the subject, no arrangements have been made for any 
actual field demons) rnl ion. It has, moreover, been Found neces¬ 
sary not to exact the full age of 15 years, or the Full standard 
oF the fourth form : and boys under 15 and in the lower fourth 
have attended parts of* the course. The rules provide for a 
periodical examination by the Cambridge Syndicate, which is 
held once a year, and for the awarding of certificates oF profi¬ 
ciency in Agricultural Science. Considering the small numbers 
in the class, the dmrt time .most bo> s remain at it, and the low 
age of the boy*, the report* have not been unsatisfactory : and 
one pupil, who took the* Full course and obtained the Department 
Certificate of Proficiency in Agricultural Science, has recently 
been appointed to a post under the. Imperial Department of 
Agricull ure. 

Our sucres* has hitherto been much handicapped by the 
Following Facts: Pirst the comparatively low age and, conse¬ 
quently, insufficient previous education of most of the boys who 
attend, which render it impossible, in the number of hours per 1 
week allowed by Harrison College, to complete f he Full course 
under three year*. Secondly, tin* boys generally stay at school 
only From nine to eighteen months after mitering the Depart¬ 
ment, classes: and having, a* a rule, studied little or no science 
beforehand, they are at a disadvantage in the Cambridge 
Examination, when they are brought into comparison with boys 
in other subjects who (in the 1th, 5th and (>th Forms) have been 
trained up to the Examination by sacral years' instruction. And 
thirdly, planting as a profession is now, as Far as I can judge, 
rarely taken up by young men From choice*, and while at school 
they, in most cases, keep that out of sight as a possible means 
of livelihood. Il is my custom at the beginning of each term 
to enquire From every boy then entering the course 1 w hat calling 
he hopes to persue in life. The replies are generally “ Doctor,” 
*■ I >cnl i'-t." “Engineer," “Electrical Engineer," “business." 
* fc Public Service." and only very rarely “Planter." No doubt 
the great depression in the sugar industry coupled with the 
long and dreary prospect of years as an o\erseer (locally called 
bookkeeper) w it h inadequate pay, have* had much to do with 
this statu of things. IF t Ik* agricultural attorneys could 
sec* their way to increase the salaries and general com¬ 
fort; of tlie bookkeeper and would give the preference in, 
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selecting employes to those wlio hold certificates from the 
Department; and if parents could be induced to cause their 
sons while they are still at school to look forward to planting 
as a profession and devote some of the last two or three years 
of their school life to the study of Agricultural Science lam 
sure there would he a rapid increase in the knowledge of 
Scientific Agriculture amongst the rising generation. 

The following notes with regard to the present system of 
Agrioultiti al Science teaching in Barbados, arc* founded upon the 
assumption that an additional lecturer will he* added to tin* 
staff from the* Imperial Department grant, as the extension 
would be impossible without such material aid. It applies, 
of course, only to Barbados : and in the fact* of the* improbability 
in the near future of the existence of any Agricultural College 
with a large staff, it aims at making immediate use* of the exist¬ 
ing agencies, with the aid of which I am of opinion that very 
useful and solid work can be done. The course would be pri¬ 
marily adapted to those intending to be sugar planters, but 
should be made adequate to the requirements of cultivators of 
other economic plants in such islands as Grenada, St. Vincent Ac., 
where no institution for scientific instruction exists. In my 
opinion, the need in Barbados is not so much practical instruc¬ 
tion in sugar planting, which is afforded to ('very bookkeeper on 
any well-managed estate, but it is such a grounding in those por¬ 
tions of Natural Science applying to Agriculture us will enable 
every young man who is destined to take partin the direction of 
sugar estates, to perceive the connection between the principles 
of Science and practical Agriculture and enable him to apply 
them to practice. I, therefore, think that while the con¬ 
ditions existing in other islands where the forms of cultivation 
are numerous will require a considerable amount of instruction 
in the practical operations of different types of Agriculture and 
Horticulture to be given a. prominent place in the system so 
far as education in Barbados is intended for the sugar planter 
pure and simple, the Lecture Boom and tin* Laboratory will, at 
any rate for two years, have to monopolize a great part (but 
not all) of the time. I am also of opinion t hat opportunities 
should be given to young planters already engaged on the 
estate's, to attend, out of the crop time, lectures upon the princi¬ 
ples of Agriculture, and sugar planting and manufacture. 

(1.) Klcmentary teaching should include tin* rudiments of 
Physics and courses in Chemistry at Harrison College, tin* 
Lodge and Coleridge Schools, as throe elementary centres. The 
Government Laboratory is situated at Harrison College, and 
the College 4 authorities have supplied good lecture and 
practical rooms which are well fitted up and supplied with 
apparatus. It follows that tli? school teaching there can be 
more extensive and thorough than that at the country centres. 
And I have recently approached the Head Master with a view 
to extending the school teaching, so that Physics and Chemistry 
can be taught in all the forms of the schools up to the fifth, lika 
the other school subjects, and so that when a boy reaches the 
fifth form, where he usually selects his special study (e.ty. classics 
or mathematics), he can, under the advice of the Head Master 
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and myself, also elect to take Agricultural Science almost exclu¬ 
sively and will then start oil a satisfactory foundation of pre¬ 
vious knowledge, and not be entering upon a perfectly new 
field. The present Science teaching in the general school is 
of a limited character. 

(2.) Agricultural Science'course. Before entering the Agri¬ 
cultural Science (lass, a boy should, in most cast's, be at least 
la years of age, and have studied the lirst four books of Euclid, 
and Algebra up to Simultaneous Equations. While study¬ 
ing the course or before, lie should be instructed in very elemen¬ 
tary Trigonometry and in Mechanics and Hydrostatics. Men¬ 
suration and Geometrical drawing would also be useful if not 
indispensable subjects of study: and all the above, together 
with oik* modern language at least-, should be taken by the 
members of the school staff, and thus enable tile Agricultural 
Science stall* to devote themselves exclusively to their own 
special subjects. 

The held instruction in Agriculture and sugar planting 
might, perhaps, be taken by Mr. Bovell, the Agricultural Superin¬ 
tendent of Sugar-Cane Experiments at estates near the school in 
the early morning when it is cool. The instruction in practical 
Horticulture could be undertaken by oik* of tin* Instructors of 
the local Agricultural Department: and. perhaps, one or two 
acres might- b(* rented from Weymouth (adjoining Harrison 
College) for such cultivations. The lectures on Sugar planting 
and manufacture. Agriculture, etc., would be given at the 
Government Laboratory in the practical room, in which the 
Laboratory courses would be taken, and the manufacture 
would be exemplified by visits to the best boiling-houses 
during crop time. 

The compilation of suitable text-books in each subject of 
the course Mutable to local conditions would be valuable work 
within the scope, of the officers of the Department, and should, 
of course, be based upon a carefully-considered syllabus. 

1 understand from Dr. Morris that the Imperial Department 
intends to offer Agricultural Scholarships to be held at Harrison 
College and elsewhere. They should be of sufficient value to 
pay fees and. in a few eases, include part of the expenses of 
board, and boys from the neighbouring small islands might 
participate. I suggest that these scholarships should be 
supplemented by others offered by the Education Board, and 
that some of those now given by local vestries should be 
specially attached to the Agricultural Science courses. 

It has well been said (I fchink by the present Attorney 
General) that- the Barbados Scholarship benefits the island 
rather by the unsuccessful competitors that remain behind, 
than by the successful ones who go away often not to return. 
This will apply to Agricultural Science, as soon as the Barba¬ 
dos Scholarship is thrown open to candidates in that subject. 



srii.iucT fou tiik Aumrm/rrnAL scifncf copksk at 

T1IF OOVFKVMFXT LAIIOlJATOU V, HAKIilSON COULFUF. 


Modern Languages 
Mathemat ics 
Leoinelrienl 1 )rn wing 
Mensural ion 

Mechanics ami Hydrostatics 

Heat. Light and Meteorology 
Agricult oral Chemistry 
Praetieal (liemistry 
Economic Botany 
Economic Entomology 
Elementa ry Physiolc >gy 


By 

Harrison College Stall* 


By 

Science I)epartmcnl 
including Lectiner paid 
by Imperial (Irani 


Agrieidtnre and Horticulture 
Practical Agricult ure and 
Horticult ure 

Sugar Planting and Manufacture 
Practical Sugar Planting and 
Manufacture 


By 

Science Ilepartmcnt, 
including Lecturer paid by 
Jmperiu] (Irani and local 
Agricultuml Officers. 


Veterinary Surgery. 

Elements of 


I By 

I Local Veterinary Surgeon. 


The scientific teaching in the School (’lasses at Harrison 
( oJlege would be in addition to and precede, the above course. 


THF UFliFFATIONS OF Till: srilONFF DFIWKTMFNT AS NOW 
F\ 1ST !Sii IX UAUUADOS. 

1. The Science Department of this Island shall consist, of 
a central institution at the Covernment Laboratory, and two 
Countiy (mitres, one at the Lodge School, and t he ot .her at 
such place as the Education Board may heron tier determine. 

I/s ('onirol. 

2. Subject to t Iicm‘ Pules laid down by the Education 
Board, the aforesaid Department, as a\ ell as t he Assistants to 
the island Prolessor, shall be unjler the direction and control 

of the Island Professor of Chemisty ami Agricult-uraI Science. 

* 

I/s Object and ('onrse of lostrm /inn. 

•k The object of the I )epart meut shall be to give 
instruction in Science, and particulary Agricultural Scjence, to 
pupils of the 1st and 2nd (bade Educational Establishments of 
the Island, and to provide for the formation of a. Science 



Colleges, and to that end, at each of the aforesaid centres, shall 
be given courses of instruction in Natural Science. 

Advanced Course a I Ihv Govern menf Laboratory. 

4. At tlie Government Laboratory there shall be an 

advanced course' of instruction lasting two years and comprising 
(a.) Natural Science'; (b) Mathematics (including Geometry, 
Algebra, Trigonometry. Mechanics and Hydre>statics) ; (c) 

Modern Language's (French. compuIse>ry : (it'rman, optional).* 

('onditions of bint ranee to Advanced Goarae. 

5. Any boy de'sii'ing to enter the Aelvanced Scientilh 
Course at the Government La bora to i y must be (a) a pi i ] >i 1 at 
e>ne of the* 1st or 2nd Grade Schools of* this Island, (b) at le*ast 
15 years of age, and (c) must pass an examination in Klementary 
CIassie*s, Mathematics, Knglish and Modern Language*. Pupils 
from any of the 1st or 2nd Grade Kelucut ional Kst ablishmemts 
of the* Island other t/han Jiarrison (•olle'gef shall be* admissible 
te> section (a) emly of this course, prenided that 

Conditions to jniyils of other Schools. 

1. Tliey be* and continue pupils of some* 1st or 2ml Grade* 
Schexd in this Island. 

2. The*y be* of the* age* of 15 or upwards, and pass the 
afem\saiel examinat ion. 

.4. The*re be* senm* proper guarante*e* that s^rtiems (b) and 
(e*) of the* course shall be* adequately taught at the* school at 
which they propose to continue. 

I. Ne> long as the Government Laboratory is within the* 
precincts of Harrison College. they must be e*nt ire*Iy uneler the 
discipline* of Harrison College. 

The Assistant to the Professor. 

0. The Assistant. to the* Island Profc*.-or of Chemistry 
shall he)lel his post during the* ple*asure* of the* Kelucation Hoard, 
and his duties shall be* to assist the Island Professor and. if 
required by any educational establishment forming part of one 
of the two Country Centres, to give* instruction eluring one elay 
pea* week at that centre. 

Disclaim* of the ('cutres. 

7. Pupils of e>t he*r schools, whilst, at tending clashes at- tins 
respect ive* ce*ntre*s, must be* entirely uneler the* discipline*. of the 
respecti vc schemed which the*y ale* attending. 


* ft .should he st aled Mint t hi* subjects under (;U, <l>) imd nd ore to he taught 
1>> the* College* or Sehool to which the pupil is ;it inched ;md not l»\ the olliccrs 
of the Science 1 >ep;irl incut. 

I The* First (trade Schools tefeired lonre Harrison College ami the bodge 
School. The 2nd Grade* Seliools are Combe rmere, Party and Coleridge Schools. 
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Examination and Diplomas. 

8. An annual examination of advanced pupils shall be 
held by examiners to bo appointed by the Education Board, 
and to those* candidates who acquit themselves to the satisfac¬ 
tion of the examiners shall be awarded a certificate of Pro¬ 
ficiency *in Agricultural Science, which Certificate shall be 
signed by the Head Master of the Educational Establishment 
from w hich t he boy proceeds, the Island Professor of Chemistry 
and the Chairman of the Board of Education. 


DISCUSSION. 


Professor IIahrison : J have been rather surprised to find 
people fancying there has been no attempt out, here to teach 
agricultural science, or, better, the science of agriculture. I 
have been engaged in teaching the Science of Agriculture for 
twenty years. In 1888 when at Harrison College, I drafted a 
scheme by which we should have possessed an Agricultural 
College for the West Indies. 1 suggested after consultation 
with the Principal of Codrington College and Sir Charles Lees, 
then Governor of Barbados, that Codrington College might be 
used for teaching agriculture. The scheme was worked out 
thoroughly, the College visited and the land selected ; but the 
Society for the Propagation of the Gospel refused to allow the 
College to be used for teaching the Science of Agriculture, on 
the ground, 1 believe, that the institution would be degraded. 

The Rev. Canon Bindlky : I am not quite sure whether 
Professor Harrison has accurately represented what was 
actually said by the Society for the Propagation of the Gospel. 
In 1888 the College seemed moribund, and the Government of 
Barbados proffered financial aid of a liberal na ture and offered 
to make a certain allowance for some one w ho would teach the 
science of practical agriculture. The Society was somewhat 
obstinate as they were advised that, if they accepted financial 
aid, they would practically sacrifice part of their trust because 
the Colony would demand some control. The College is again 
in ariivnlo mortis, but possibly the Society would not now 
raise the same objections. 1 think if the head of the Imperial 
Department ( for the sake of tin* college buildings, the pleasant¬ 
ly situated grounds, and the plantations with their various 
elevations and soils) deemed it advisable to approach the So¬ 
ciety for the use of the property as ail experimental station and 
Agricultural College- his offer would be received with cour¬ 
tesy if not w ith w elcome. 

Professor P. Carmody : From nine years' experience of 
teaching Agricultural Science at Trinidad, lam sure that the 
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scheme proposed at Trinidad, is as efficient^ plan as we would 
care to adopt. 1 agree with Professor d’ Albuquerque's suggestion 
for an extension of the present plan of [agricultural teach ingjin 
this Island, to see if there is any demand for an Agricultural 
College. At present everybody talks of doing everything on a 
commercial basis: but to establish our College on a commercial 
basis would be to make a profit, and lam sure w e should not 
adopt that plan. For an Agricultural College there would be 
a large staff of efficient professors, while, as lias been stated, 
our students, when finished, would not find employment. It is 
a remarkable feature in technical education at homo the facil¬ 
ity with which individual students can of late obtain training 
in any special branch that they may require. • A somewhat 
similar plan obtains at Trinidad on a small scale. As Govern¬ 
ment Analyst and Professor of Chemistry, I have* made ar¬ 
rangements with the Government by which persons who have 
come to me for instruction in the analysis of manures, soils or 
frugal 1 , can he admitted to the Laboratory at a nominal fee 
These are not always men seeking employment, but 1 should 
not get many students who wanted but had no prospect of, 
employment. The young planters are the people we want to 
teach first. Ido not mean those actually engaged, but those 
who are to take ( heir father's place. We should teach them 
only the principles of agriculture and let them get the practi¬ 
cal work on the estate Scholarships may encourage persons 
who have not a taste for agriculture and that is not what we 
want to do. Great interest has been shown in my work in this 
direct ion by an attorney at Trinidad who insists on persons to 
be employed by him first passing through my Laboratory. If 
other planters made a- similar condition for young candidates 
for employment., there would be little difficulty in deciding 
whether an Agricultural College should be established. Next 
there is the working class. If they take to agriculture they 
fancy they will make first class agriculturists with their prac¬ 
tical experience alone and without any scientific knowledge of 
agriculture. 


Mr. J. 11. Hart: I agree with the lines for scientific edu¬ 
cation laid down by the previous speakers. One point appears 
to have been overlooked- the amount of practical education to 
be given on the estate. 1 am satisfied that the cadetships start¬ 
ed by our President in .Jamaica were a success. The botanic* 
stations could afford a varied education of the greatest benefit 
to the planting community. 1 do not deprecate the teaching 
of scientific agriculture* in schools and colleges in these* Colonics, 
but I think the schoolboy, who is to get bread by Hu* sweat of 
his brow, should fit himself oil plantations for that work which 
is suited to his walk in life. Were scientific* agriculture within 
the reach of every one, mady planters would not be above 
taking advantage of the pi-hiJegt* 1 have had applications 
from planters desirous of instruction at the new' Experimental 
Station at Trinidad. That station has been much improved, 
and one of the most prominent men at Trinidad and one who 
devotes much time to educational matters Mr. do Verteuil - 
has spoken in high terms of the work being done there. That 
gentleman approves my proposal to have cadets at the station. 
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That plan would a (tonI training- subsidiary to the .scholastic* 
course at college and should, I think, he taken into account in 
any practical scheme considered by the* Imperial Department of 
Agriculture. 

The Rev.\V. Simms: My scheme, u Inch I think has been some¬ 
what misunderstood, is a \cry modest one. much more so than 
Professor d'Albuqm nine's. With regard to higher agricultural 
science the teacher proposed to Ik* pro\ ided by the Department 
of Agriculture* together with the present officials of the college's 
should bo able to afford a fairly good amount of teaching. 1 
specially said that any t hing in t he nature of an independent 
college would be impossible. o\ei. harmful. The want of a 
career is at the bottom of the whole thing. The salaries paid 
overseers and bookkeepers are loo small to bo accepted by any 
one who had received anything of a liberal education. The 
result is, when a planter wants to introduce something new, he 
has to send abroad for a competent man. That is our experi¬ 
ence in Jamaica, and wo are striving now b\ means of part of the 
scheme to prov ide scienlilie agriculture for higher grade hoys: 
w e want to t rain bo\ s who an* ( homselvos going to b(* owners of 
plantations, large or small. Scholarships without examinations 
would not be wise: tln*y might lead to favouritism or ineptitude. 
As to (In* sort of e\aminat ion, I take* the view’ of many techni¬ 
cal and professional witnesses be fort* the great Educational 
Commission in 1N(>7. that >ou can only give scholarships to 
peoph* who arc* to In* trained in technical schools on their skil¬ 
ful nc.ss, and that can bt*st In* deeid(*d by scholastic examina¬ 
tions. Agricultural scholarships must be* on the same lines as 
other scholarships. Boys who desire scholarship will enter for 
the agricultural scholarships and the best boys will get them. 
They will be trained on tin* lines 1 have indicated mainly in 
agriculture, but to some* extent in other subjects for part of the 
terms. At iirst 1 propose* granting scholarships for one* or two 
years, tin* agricultural training to lx* given at a central island 
station. I think we see our way to have such a station at 
.Jamaica, and, initial is nutlmirfi. s\ the same* might doubtless be 
done elsewhere. The* elementary school teacher must also 
work at that station. A good training at such a station will fit 
the boy for a planter, bookkeeper or overseer: while boys 
requiring wider knowledge must go toother countries. 

The Buesidkxt: That practically closes tin* discussion on 
teaching Agricultural Science in the Elementary Schools and 
Colleges. The* papers just, read made* no mention of “ Agricultu¬ 
ral Schools" attached to the Botanic Stations. That is quite a 
distinct subject. Mr. Fawcett, who w ill now review it, has been 
Director of Cublic Cardens and Plantations for nearly thirteen 
years, and he has an Agricultural School attached to the 
Botanical Cardens at. tin* Hope. Mr. Fawcett is also well ac¬ 
quainted with the system adopted in Jamaica for carrying on 
tin* woik of “Travelling Agricultural, Instructors." He will 
now read short papers on each of these subjects. 
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AGRICULTURAL INSTRUCTION 

In Ayricultn rul ScJmnfs in Jmnnirn. 

By William Kawvltt, B. Sc., K. L. S. 


IT I treat Ihe subject somew lint historically, it may bring 
out more clearly what mistakes we have made and aJTord 
material lor building up on a Mire Foundation. 

Korn, long period a. HeFormatory and Industrial School lias 
been in operation in Jamaica, whore the boys received instruc¬ 
tion not only in tin 1 ordinary cuiriculum of an elementary 
school, but also according to llieir capacities in the cultivation 
of the ground, in carpentry, cabinet-making, painting, tailoring, 
upholstering, bricklaying, masonry and blacksmith work. 

In the year 1S ( J1, it was determined by t he Dovermnent, 
to establish an Agricultural School For boys (who are not cri¬ 
minals) on land adjoining I lope (hardens, where the boys might 
not only have practice in general agricultural operations, but. 
might, also have tin 4 opportunity oF receiving some instruction 
in the principles underlying those operations. 

At first it was not placed under tin 4 tendons Department, 
and no instructor was provided. A Few boys were sent into tin 4 
Darden For three hours' work in the 4 morning, and another set 
in the afternoon. They were given certain work to do. but 
work done in this way without any personal anxiety on their 
own part about tin 4 results, and without any interest created in 
the why and wJiereFore. amounts to nothing more than men 4 
drudgery. Now’ Ictus consider another scene. A peasant pro¬ 
prietor in the Blue Mountains who has been trained on a collet 4 
plantation, teaches his children to wood his own patch of 
ground, pick the ripe colTeo, pulp tin 4 berries, cure the beans, 
prune the trees, apply manure, place a cut banana stem across 
the slope to intercept washed soil, and to do all those \arious 
things at the proper season, watching rain and sunshine, with 
the intelligence, looking before and after, bred oF the real per¬ 
sonal interest taken in the Fact that they art 4 thereby earning 
t heir daily bread and storing up something to spend aFtor many 
years oF toil in the purchase, perhaps, of 8 or I more acres, or 
else in the luxury of the more 4 immediate Future a pair of boots 
or a new dross. If such a man can at the same time send his 
children three or four days a week to school to learn to read and 
w r riteand work out correctly the elementary rules of arithmetic, 
lu 4 is giving them a lirst rate 4 education For their sphere of life. 
Jn the “.*1 It’s" lit 4 provides them with tools by w hich they are 
enabled the bettor to secure the wealth acquired by the toi-1 of 
their hands, and to advance, if tjiey are capable of if, to a 
higher level. But tin 4 real (Mlucation, the training of the 
powws of observation, of experiment, of reasoning From cause 
to effect, and the skilful working of tilt 4 hand and the eye in 
conjunction with the mind, — the education that makes the 
intelligent man, is given by the daily labour on his father's 
ground under his father's eye. 
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This is the kind of education to be aimed at in an agricul¬ 
tural school, and without a capable instructor who will take 
the place of such a father, there will be no real education. 

The Hope agricultural school began with a schoolmaster, 
but without any one to give an explanation of the value of the 
manual labour, or to point out the laws of plant growth. 

After a time T was enabled to secure the services of some 
one to teach the boys how to cultivate and cure cacao, but 
this arrangement lasted only a short time, and matters re¬ 
verted to the state of only using the boys as labourers. This 
condition of things was to me most unsatisfactory. Buildings 
had been erected, salaries paid to a schoolmaster, warders, etc., 
and the boys were apparently expected to pick up a knowledge 
of gardening by simply working in the garden. It was not 
even as good or useful as the system of the Reformatory, 
where, although a master-carpenter at good wages was em¬ 
ployed to teach carpentry, and so with tailoring and the other 
trades, any one was thought good enough to teach agriculture. 

People laboured under the strange misconception that if a 
boy were only kept at work in a garden for two or three years, 
he ought at the end of that time to be a very fair gardener. 

As there appeared to be a good deal of misunderstanding 
as to the nature of the training necessary to turn out a gar¬ 
dener, I attempted in one of my annual Reports to make the 
subject clearer, and to show the necessity for a- well-trained 
instructor if a serious attempt was to be made to teach 
agriculture. 

1 then wrote — “ In England when 1 gardening is a regular 
business, perhaps not more than one in every 1000 of the popu¬ 
lation chooses it as a livelihood, and of those who are attracted 
to it not more than 50 per cent, are even moderately successful. 
It requires an aptitude and a love for gardening that few pos¬ 
sess, in order to do well. 

“ The training is severe, -to give an instance, supplied by 
one who has undergone it—a boy is apprenticed for, from three to 
five years, and has to work like a slave 12 hours a day, and extra 
time in winter, making up hothouse fires, fn the best gardens 
a premium of CIO or £20 is paid to the head gardeners. During 
the first year the boy gets no pay at all, and during the two 
next years about 8s. 0d. a week. He then goes as a journey¬ 
man gardener for five years or more, working 18 hours a. day. 
He may then get a place as a foreman for from four to eight 
years, but lie cannot do so unless he has already found spare time 
to read a good deal about the theory of the subject. After 
having served as foreman, he may, if he has been successful and 
is well recommended, get a post as head gardener. 

Of course, the object of the agricultural school is a more 
humble one, viz., to turn out the boys at the end of their time 
not only as good labourers, but with some idea of the reasons 
for various agricultural operations and some knowledge of 
propei* methods of preparing produce for market. 

“ Even to become good labourers requires constant drilling 
in the elementary operations of digging, forking, raking, 
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hoeing, weeding, rolling, mowing, watering, etc*., and all these 
require training by a man who understands the work. They 
cannot be taught by simply turning the boys into the garden 
and telling them to weed or dig. 

“ It is evident that—if the boys are to learn anything about- 
pruning, budding, grafting and the particular cultivation ne¬ 
cessary for various plants, and the methods for curing their 
products - they must receive instruction from those competent 
to impart it. In large gardens in England, they are passed on 
from one special gardener to another, learning one art from 
one, and another from another, but here there is no one in the 
gardens except the Superintendents themselves who could 
instruct them. 

“The plan that commends itself most to my mind would 
be to appoint some one as instructor from one of tin* Agricultu¬ 
ral Colleges eithe** of England or America. It lias been ob¬ 
jected that such a person would know nothing of tropical 
agriculture, and therefore could not teach. Bui. the principles 
of agriculture are the same in all climates, and the first essen¬ 
tial is a sound foundation with capability of adaptation to differ¬ 
ing circumstances. While the theory is the same, the practice 
is different, but a thorough knowledge of English agriculture 
combined with a scientific training appears to afford a better 
promise of success than any preparation at present available 
in tropical countries. 

“ Prof. Wallace in his work on Indian Af/ricvltnre recom¬ 
mends for similar work in India : Young farmers with a good 
general education, who have been trained from their youth in 
those details of agricultural practice which can only he acquired 
by early association Avith the farm and its purtenances. have 
within recent years been induced to undertake scientific st udy 
and research, in many instances with the object of becoming 
land agents, and in other cases so that they might be more able 
to contend with the increasing complications of the times, 
which have often proved too much for the old-fashioned 
farmers working according to old lights.’ ” 

And, again, I pointed out that the office of such an In¬ 
structor is not only a most important, but also a most- difficult 
one. There are many very different cultures, requiring special 
modes of treatment in the field and particular methods of 
curing and preparation for the market. The Instruct or should 
not only be conversant with one or more of these cultures, but 
he should possess the rare faculty of being able to impart- his 
knowledge to others. 

If agricultural schools are situated in districts Avliere some 
particular culture is by far the most important, the chief at¬ 
tention should be gh^en to that,•—sugar in one place, cacao in 
another, and so on. # 

The Instructor should be constantly with the boys during 
their Avork, pointing out from time to time, as occasion serves, 
any subject of interest, varying his questioning so as to make 
them reason out everything for themselves. Occasionally he 
would take them for a quarter of an hour in the schoolroom. 
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and demonstrate on the black board. He might also arrange 
experiments in flower-pots or in small plots of ground. He 
might again put all tin* plants, or even one, in a particular 
plot under t he can* of one boy, and those in another under 
another boy, and so on, making them work against one another 
to show the best results, and possibly the boys might have a 
personal interest in their crops, receiving part of their value 
when disposed of. 

Although this plan of a special Instructor would give the 
best results, we have laid to be content at Hope with some¬ 
thing much more simple. 

In October, 1893, arrangements were made by which the 
School was placed under tin* Department of Public Gardens. 
The* Superintendent at Hope (wardens has the general super¬ 
vision of the School, and also gives a demonstration for half 
an hour every day to the whole School in the Garden. 

After the first six months, the Superintendent reported 
that the subjects dealt with had been as follows:— 

Pi nning young cacao trees 
Pruning old cacao trees 
Sowing Seeds of cacao 
Pott ing seedlings of cacao 
Pruning Liberian coffee 

Porking. weeding, cleaning, watering and manuring 
laud 

Hoots, stems and leaves : their work and the relation 
of one to another in the economy of the tree 

Selection of fruit and seeds, in relation to progeny 
Propagation by other imams than by seed. 


As an illustration of an experiment, the following may 
suffice: 


Some trees ( >|* Liberian coffee were treated thus: - 


No. 1 Lot. 


No. Lor. 


No. 3 Lot. 
No. 1 Lot. 


Trees were manured, forked, pruned and 
w atered regularly. 

Tree* were manured, forked, pruned, but 
not. watered, merely receiving the or¬ 
dinary rainfall. 

Trees were pruned, forked and watered, 
but not manured. 

Trees were simply pruned. 


Sueb an experiment keenly interests the boys, and they 
watch the progress of the,:rees from month to month until the 
crop is gathered from each, and comparisons made between the 
value of the labour expended and the- increased value* of the 
crop, together with the good health of the tree, promising 
future 1 cro] is. , 

in the same way experiments with various artificial nut- 
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nures may be made, the results being of permanent value to 
planters. 

In the year 1895, the Superintendent reported that during 
the past year “the boys of the agricultural school ha ve received 
instruction in the following practical work—pruning cacao: 
sowing seeds of cacao and coffee; potting seedlings ; pruning 
coffee; planting ramie; planting pines and potatos (Irish), 
growing toniatos, carrots, turnips, cucumbers and ochras, 
weeding and cleaning land, manuring. 

“ In vine culture they have been instructed how to propa¬ 
gate vine plants from cuttings, how to make a proper border 
in which to grow the plants, how to plant out young and old 
vines, how to prune old vines, how to disbud old and young 
vines, liow to stop old and young vines, how to train old and 
young vines. 

“They have also been taught when to water and how to 
water vines, and, what is (juite as important, when not to water. 

“They have also had lessons in budding, an art in which 
they quickly got interested. After about six weeks’ continu¬ 
ous patient instruction, in the methods employed to remove 
the scion from its parent and to place it on the stock, they 
budded 90 orange plants out of which they got exactly half to 
grow- a very good result, considering how very awkward 
they were at first." 

The school has continued on the same lines up to the 
present. 

I have frequently called attention to the injury done to 
these boys by dismissing them when they reach the age of 10. 
A boy leaves the school with some little money, without any 
idea of how to manage for himself, and naturally falls amongst 
thieves, and spends his savings in riotous living. The Ap¬ 
prenticeship Law is found to be unworkable, but if barracks 
were erected in the Cardens, many or most of the lads would 
remain as labourers, and go on with their training, while the 
Superintendent would exercise a wholesome influence over 
them. 

The Commissioners who were appointed to inquire into 
the system of education in Jamaica, have' just issued their 
Report. They received satisfactory evidence of the value of 
the training in the school. One planter stated in evidence 
that his opinion was that one boy turned out of that insti¬ 
tution is worth a dozen other boys in money value. 

Another says: - “1 went last month to the agricultural 
school at Hope and 1 was astonished to see the cleverness of 
the boys who were there under # training. Their labour was of 
a class that we cannot get here at any price. The head men 
on our estates cannot do the work* in pruning, budding and 
the like, that these boys were doing. The boys were town 
boys who were sent there through the Courts, but we want 
that education for our country boys, for they will come back 
and put tlftit education into use." The Commissioners recom¬ 
mend that the school should be enlarge j, and that “ provision 
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should he made for resident or non-resident boys.” This sug¬ 
gestion they consider very important, as in this way “the best 
scientific instruction in agriculture can be given to boys of all 
classes in the island/' 

The proposal to admit paying boys to the agricultural school 
is now occupying ihe attention of the Government, and if 
carried through, will proven, new departure. 

The whole subject is a difficult one. 1 ha ve put before you 
some of the points that have interested us in Jamaica, and hope 
that in the discussion I may have the benefit of advice that 
may help us. 


PRACTICAL FIELD INSTRUCTION IN JAMAICA. 

Bv William Fawcett, B. Sr., F. L. S. 


In the early part of the year 181)1, on the recommendation 
of Dr. Morris, a vote of £000 was passed by the Legislative 
Council of Jamaica for the purpose of providing Instructors to 
go amongst the peasantry, and show how improvements might 
be made in cultivating and in pieparing products for the 
market. 1 may incidentally mention that a large proportion 
of the peasant class in Jamaica own small freeholds of their 
own, say of five to ten acres in extent. There are 81,924 hold¬ 
ings under ten acres each. In making plans for carrying out 
this proposal of trlie (Government, it was felt that, in order to 
remove any suspicion that might arise about a (Government 
Instructor, lie should bo directed to give assistance on large 
estates on his route, if the owners wished it. The (Governor, 
Sir Henry Blake, laid it down as a principle that ** the active 
co-operation of the people was absolutely necessary/’ 

Communications wore then opened witli some of the most 
influential men in the various parishes throughout the island, 
asking their opinion whether an instructor would be useful in 
the districts near them. 

The following are samples of the replies leceived (1)“I 
yesterday laid your letter before the members of the Parochial 
Board of this parish and they came to the conclusion tliat there 
really was no cultivation in the parish that the people did not 
understand. The members further thought that the people 
would decidedly object to their grounds being visited, as they 
believe that the intention of the Government is to increase 
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their taxes.” (2) “ After consulting with other gentlemen in the 
parish with reference to the' subject, of your letter, I do not 
know of any particular cultivation in this parish that could be 
improved by tie* means suggested, not because the cultivation 
is carried on to the best advantage*, but because of the insur 
mountable difficulty of inducing the cultivators to think so, or 
to bestir themselves to improve. There is a deeply-rooted con¬ 
viction in the minds of the peasantry and others, that they 
know all that there is to he known with respect to the culti¬ 
vation of the articles they produce, and 1 feel convinced that 
any attempt to get a meeting together for the purpose de¬ 
scribed in your letter would be futile." 

The replies as a whole were so crushing that nothing more 
could then be attempted in that direction. However two years 
later, in September, 18iW, 1 received the following letter : - 

“With reference to the cacao industry, I have to inform 
you that I have made inquiry as to the willingness of the 
people for the aid of an Instructor and I have broil assured by 
several of the well-to-do small proprietors that they will be 
glad to receive him and avail themselves of any instruction he 
may give. My brother, who lias interested himself in fostering 
the industry among the settlers (lie himself being a cultivator), 
will make all the necessary arrangements for the Instructor, 
such as the places w here lie should make experiments and 
lecture. 1 am assured that large numbers of persons will 
attend these lectures. The success of the Instructor will, 1 need 
hardly say, depend on his ability to adapt his language to the 
intelligence of the people, and the pains he takes to explain 
thoroughly what he teaches, added to these are a genial de¬ 
portment towards the people, and an endeavour to persuade 
them that his object is to help them. This 1ms been my exper¬ 
ience ill dealing with the people, and if 1 have succeeded in 
winning their confidence, it is in a great measure to be 
attributed to the carrying out of the* foregoing suggest ions. 
L may further add that the success of the* movement in no 
way depends on the number of persons who attend the lectures. 
The idea is a new one and new-fangled things of this nature arc 
never, at first, popular. Again, our people do not. all at one 
time, take up the cultivation of any product—they wait to see 
a few try, and if they sneered and it pays, everybody starts. It 
was so with the banana industry, and so with cacao. While 
several settlers have acres in cultivation, the many are only 
beginning now to plant. My firm belief is that, if two or three 
of the principal grow ers in each district adopt the suggestions of 
the Instructor, it w ill be enough they wdll educate the rest.” 

It was essential, if the scheme were to be carried out suc¬ 
cessfully, that the very best man that could be obtained should 
be sent. For, if he failed at the present opportunity, the w hole 
scheme would be finally discredited ; but if he should succeed 
in interesting the people, and in causing an improvement in 
cultivation and in the preparation of products, the scheme 
would be capable of great extension. 

Mr. Clad wick, one of the Superintendents attached to tli 
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Botanical Department, bad already shown liis ability in this 
direction at the Industrial School, and in dealing with the 
apprentices from Lagos who were working at the Hope Garden. 
He was accordingly sent. The success of the first venture was 
encouraging and gradually brought in applications from other 
places. Some extracts from the Instructor's Reports will show 
the method of procedure : 

“On Wednesday 1 visited the Brandon Hill District. 
About 30 adults attended the demonstration, and as is usually 
the case, several of these evinced the keenest interest in 
the subjects dealt with, minutely observing the methods of 
pruning, curing etc., explained to them. 

“Coffee, cacao, and canes are the chief products of the 
district. The two former are well adapted to the district, 
usually growing well, but as the people themselves realize now, 
they do not bear anything like the crops they might from the 
want of proper pruning.” 

“ The subjects dealt with in the Stewart Town District 
were structure of plants and the uses of their several parts ; 
the composition of soils, the uses of manures, particularly of 
stable and pigsty manure, and the value of vegetable matter 
in changing the physical character of the soil; the curing of 
produce and the enhancement of its value by the curing being 
well done; pruning of coffee and orange trees, the necessity 
of freeing them from parasitic growths, the desirability of 
shading coffee at low elevations, how to bud sweet oranges 
on to sour trees and the advantages of doing so. 

“February 25th. Lectured in the Watt Town School-room 
to about 70 adults and about double that number of school 
children. The peojile here were keenly alive to the importance 
of the subject, and for an hour and a half after the lecture, 
kept up a string of sensible questions. 

“ February 26th. At 7 o’clock in the morning nearly 20 
of the Watt Town people appeared at Cheri Magna to see the 
pruning of coffee, cacao, oranges and the budding of the latter ; 
three hours were spent in the fields explaining the various 
operations. 

“ At 12 o’clock a meeting with lecture took place at Gibral¬ 
tar, about 20 adults assembling and about the same number 
of school children. A great number of questions were again 
asked, and after the lecture the whole of the adults repaired to 
the fields, and a long time was spent in demonstrating as at 
Cheri Magna.” 

* * * 

“ March 3rd. Visited Lower Buxton and lectured to a 
gathering of about 40 people of whom two-tliirds were land- 
owners: dealt with kola, cacao, Liberian coffee, nutmegs, oranges, 
and rubber plants; the use of and the necessity for shade trees ; 
the reasons for manuring, liming, digging and draining land; 
demonstrated on pruning of coffee and oranges, artd the bud¬ 
ding of the latter. This is a district where last year a 
planter complained of a large patch of coffee not bearing, 
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except round the outside. I pointed out to him that the 
trees were too thick and advised him to remove about half 
of them to a new field, and gave him practical instructions 
how to carry this out. He commenced the removal and then 
got frightened ; but as the trees which he removed an* now all 
growing nicely, he has recently removed a much larger quantity 
and the original patch has been much benefited by the accession 
ol air and light caused by the removal of the trees. 

Coffee iu this district, tin* people complained, dies out 
quickly, most frequently in patches. The cause, as I pointed 
out last year, is usually aridity or sourness of the soil ; the 
remedy, digging up. liming and manuring. 1 fully explained 
this last year, and one small settler at once carried out my 
instruction on five or six trees : these trees, which last year 
were rapidly dying and were leafless, are recovering and put¬ 
ting out now growths, and tin* owner is now burning lime for 
the purpose of continuing the operation on other trees. The 
coffee growers around, seeing the great efficacy of t he applica¬ 
tion of lime, etc., are doing likewise.” 

* * 

* 

March 10th. Demonstrated at 11 o'clock, about a dozen 
people being present including the proprietor, in the fields of 
Quebec, on the curing of coffee and cacao, the best kinds of 
cacao to grow and how to plant the same, also on budding 
oranges. 

“Lectured in tin* Town Hall at Port Maria at 5 o'clock in the 
evening to about 70 persons on the products mentioned, demon¬ 
strating the process of budding and grafting by means of some 
branches of orange trees. The audience here hud any number 
of questions to ask, most of w hich were purposeful and to the 
point.” 

* * 

“At Highgate J gave a demonstration in a very fine field 
of young cacao about six acres in extent. The cacao trees were 
of all ages up to two years, planted by sow ing two and three 
seeds in one spot, in order that one tree might hi* secured in 
each place. Then ill the usual fashion the whole were left to 
grow. Most of the trees required to be pruned also to prevent 
them from becoming non-bearing cacao trees. I explained/the 
reason for pruning, and showed how to prune. 

“ At Bclfield a fine young field of cacao was shown, w hich 
was simply going to bush for want of pruning. It was grow¬ 
ing on good land, was kept clean and was old enough to bear ; 
and yet it was not beariug, simply from the want of a know ¬ 
ledge of the proper treatment? of the tree on the part of the 
owner. , 

“The district traversed is full of young cacao fields of all 
ages and sizes ; but many of the people are becoming tired of 
the cultivation, as they say that the trees grow up all right, 
but bear •little or nothing. It is of the greatest importance 
that the people should have it drummed into them that it is 
not the fault of the trees, locality, or soil, but simply that they. 
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allow the trees to grow gormandizers until they become forest 
trees with scarcely a pod on them/’ 

These few extracts will afford a general indication of the 
style* of instruction given. It varies in different districts 
according to soil, and plants cultivated. 

It is important that the demonstrations be given periodi¬ 
cally at regular intervals, in order that the instruction may be 
thoroughly drilled into the minds of the people; also that 
whatever may have been obscure in the directions already 
given may be made more clear by repetition and discussion ; 
and that whatever mistakes may have been made during the 
interval may be pointed out. 

I recommend, therefore, to send the Instructor once a year 
to the same district, if it is possible, and always supposing 
that the people desire it. Meantime fresh districts may be 
opened up. 

It has been suggested that it would be an improvement on 
tin* present plan if n series of lectures running through the 
fundamental principles of .agricultural science were given in 
definite centres at stated times. This might answer in countries 
more* advanced in general education and knowledge of agricul¬ 
tural practice. Jn Jamaica, so far, our aim is, first of all, to 
reach those people who desire help, and then clearly to explain 
their individual difficulties, and to show how to correct their 
mistakes. The small proprietor wants to know why his few 
cacao trees arc* not bearing as well as the trees on the big 
cstate close by ; why his trees are always covered with moss, 
while his neighbour’s are clear: why some trees have died 
from t lit* roots up. The instructor must go into the fields 
with the people, lie must see their plants growing, and 
point out what is wrong, and how to improve. He must talk 
over w ith the people their difficulties, do some work on the 
spot on their own plants or their own soil, that they may 
watch (Tom mouth to month what difference the draining of 
the land, or the pruning of the trees, makes in the crop. These 
demonstrations arc supplemented by talks (or lectures, if the 
term be preferred) to larger audiences in school-rooms or 
chapels wherever there is a good centre. These general talks 
are also much appreciated ; they last, perhaps, for an hour, and 
then for another hour or two the Instructor is engaged in 
answering questions put l>y the audience. These questions are 
generally very much to the point, and manifest a strong desire 
to learn and to improve. 

The clergy and others in.the various districts assist by 
making arrangements for the visits of the Instructor, and 
the success that has attended our efforts lias been largely 
due to their great help and keen interest in the welfare of 
the people. 

My experience of the peasant class in Jamaica is that, 
whenever they have been trained from childhood upwards on 
properties .where careful and thorough work has been insisted 
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upon by the resident owner or manager, they have not only 
learnt to appreciate the value of such work, but they have 
followed out the good example on their own holdings : and, in 
fact, very often these small holdings bear marks of greater 
care and give better results than large properties, because they 
constantly receive attention from the eye of the owner to a 
greater extent than is possible over a large area. 

I always, therefore, had faith in the ultimate success 
with the people of a plan of Field Inst ruction, if once a be¬ 
ginning were made in the right way. 

The elements of uncertainty in obtaining favourable re¬ 
sults depend, as we have seen, in a great measure on the amount 
of help from the local organizers, and on the attitude of the 
people themselves towards the scheme. But a, much more 
important element of success is the choice of the instructors. A 
good instructor is born, not made. He must have great sympa¬ 
thy with the people, lie must be capable of entering into their 
difficulties, of recognizing where those difficulties lie, even, per¬ 
haps, of expressing them. He must be patient with error, 
modest in the possession of more advanced knowledge. He 
must be thoroughly acquainted with and be an adept at the 
practice of the particular branch in which lie is giving in¬ 
struction. He should be capable of so giving his explana¬ 
tion, and stating the correct methods, that they will dawn 
oil the minds of his audience as axiomatic truths, only requir¬ 
ing expression to be accepted. 

T consider myself extremely fortunate in being able to 
utilize for this work such an admirable Instructor as Mr. 
Cradvvick, who has shown in this special branch, as in others, 
the greatest zeal and energy. 

T will close by *aying that after 0 years* experience. I am 
more than satisfied with the results obtained : and 1 am con¬ 
vinced that, if our limited means of affording help in this w ay 
could only be extended, we could accomplish ten times the 
amount of good that is now being done. 


DISCUSSION. 

• 

The President : You will agiee with me that these 
papers show the practical side of the question of Agricultural 
instruction started in Jamaica and carried on for some time 
with fail* success. It is on somewhat similar lines that 1 pro¬ 
pose to establish the Agricultural Schools at St. Vincent, 
Dominica and St. Kitts. These are to be attached to the* 
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Botanical Station* under tlio charge of the Curators with 
suitable men under them to control the boys ami teach them 
on the same lines as in Jamaica. Tile whole of the cost of 
maintaining these schools will he paid from Imperial funds. 

Mr. II. Dowell: For the past live or six years 1 have, 
apart from being engaged as Curator, acted as a travelling 
instructor at St. Vincent, and the people have much appreciat¬ 
ed my presence and work. Coffee, cacao and nutmegs are 
becoming established in t he Island, and the crops are largely 
increasing, the people being, in spite of the hurricane, much 
more hopeful than formerly in consequence of the prospect 
of improved steamer communication. 


Tlx 4 Cnrsi hunt thanked the Hepresentat i ves from British 
Guiana for their attendance. Urey were unable to remain for 
the afternoon proceedings as their steamer was to leave early. 
Mr. Potbury suitably replied, and the Conference adjourned 
at 1 o’clock. 


The Conference resumed at 2 o'clock. 

The President : The tirst paper for this afternoon will be 
by Dr. Nicholls. lie is well-known as the author of “ Tropical 
Agriculture." This text-book obtained the premium offered by 
the Government of Jamaica and has since been published by 
Messrs. Macmillan A Co. Dr. Xieliolls is himself a planter and 
lias done valuable work in Dominica and other islands in the 
West Indies. 


SUGGESTIONS FOR AGRICULTURAL DEVELOP 
MENT IN THE LEEWARD ISLANDS. 

By H. A. Aefohd Nicholls, c. m. g., m. j>., f. l. s., c. m. z. s. 


Before proceeding to the subject of my paper, I would take 
this opportunity of expressing on behalf of many able and far- 
seeing residents in the Leeward Islands the satisfaction that is 
fell at the appointment of Di*. Morris to direct the Imperial 
Department of Agriculture for the West Indies. Dr. Morris is 
acknow lodged throughout the world to be facile pvinvcpn in 
scientilic and economic botany as applied to tropical agricul¬ 
ture : and, moreover. Ills special experience is as wide as his 
special knowledge, so that the selection of so distinguished an 
authority to act as the Imperial Commissioner of Agriculture 
is conclusive evidence that the Home Government intend to do 
wliat lies within their power to bring prosperity to tjiese fruit¬ 
ful but unfortunate Colonies. 

The calling together of this Conference shows that Dr. 
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Morris is desirous of carrying on his important work, not alone 
and irrespective; of local knowledge and experience, hut. with 
the aid of those men who may justly he considered as author¬ 
ities on questions relating to West Indian agriculture and 
education. The movement is wise in its conception, and it; 
must be followed by most beneficial results. It will also weld 
together into one earnest working body the Imperial Depart¬ 
ment of Agriculture and tin* leading agricultural and educa¬ 
tional authorities of the West Indies, 1 may, perhaps, be per¬ 
mitted to suggest that arrangement be made at future Con¬ 
ferences for the representation of planters by suitable delegates, 
who would, 1 am sure, take a worthy and useful part in the 
deliberations. 

I)r. Morris asked me to prepare a short, suggestive paper 
on the Leewaid Islands, and so 1 propose to confine myself to a 
tew remarks on what has struck me as mailers that arc worthy 
ot consideration in any scheme for tin* improvement, of the 
islands T represent here. 


DOMINIC'A. 

Dominica, the island of which 1 have* necessarily most 
knowledge, is the least developed; and, if Jamaica and Trinidad 
be excluded, it is the largest of the British possessions in the 
Antilles. Owing to circumstances that would take too much 
time to detail here, it was one of the first of the West Indian 
islands to feel acutely the evil days that fell on tin* sugar 
industry. 

But it has always appeared to me that then* were some, 
compensating advantages to Dominica in the collapse of the 
sugar industry, in as much as the people Avert* forced to direct 
earnest attention to other cultivations for which the island is 
so Avell adapted. In expressing this opinion years ago. 1 brought 
down on myself much opprobrium, but now many persons are 
ready at once to agree in such a view when if is enunciated. 

There is much land in the island eminently suited for 
cane cultivation, but Avitli one exception all the fine sugar 
estates that once existed are now abandoned or cultivated with 
other products. This revolution in the industrial occupations 
of the people meant much suffering and distress amongst the 
inhabitants, and it is greatly to their credit that they have by 
uoav replaced the sugar cultivation as it existed in 1883 by other 
cultural industries. Last year the sugar products exported 
from the island Avere less in value than the year's production 
of essential oils, so that Dominica could get. on very well if the 
sugar cane disappeared entirely from the island ; but much lias 
yet to be done before the colony can lie said to be prosperous, 
and outside help is greatly needed.. 

Practically the coast districts are now alone cultivated and 
the best and richest lands are still covered Avith the primeval 
forest or have reverted to bush by reason of tin* collapse of the 
sugar industry. The Home Government proposes to open these 
interior tracts by roads, and should this be satisfactorily accom¬ 
plished, an impetus will, no doubt, be given to the agricultuni 
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development of the island, for a number of Englishmen have 
recently settled in the Colony, and inquiries for land are con¬ 
tinually being made. At the present time, however, what is 
most wanted isapiopcr coastal steam service for the Wind¬ 
ward or Eastern side of the island, where there are many set- 
tlers who can be reached only by long journeys over the steep 
bridle-paths which cross the central ch&iu of mountains. 

This difficulty of communication stands in the way of the 
cultivation of the land and depreciates the value of the pro¬ 
ducts raised by reason of the greatly increased cost of transit 
to the port of* shipment. The residents have recently ad¬ 
dressed a memorial to the Secretary of State on this matter, 
and probably a favourable expression of opinion by this Con- 
forenee would greatly assist in providing Dominica with a 
steam coastal service 1 so necessary for its future welfare. 

Owing to its mountainous nature, the island possesses a 
variety of soils and climates which renders it possible for a 
multiplicity of cultural industries to be established. There 
are really three zones : Firstly, the coast zone, or the lowlands, 
suitable for sugar cultivation, limes, cacao, Liberian coffee, 
cocoa-nuts, fibre and starch-bearing plants andOara rubber, etc. 
Secondly, the middle 1 zone, extending from an elevation of 
l,00()ft. to 2,000ft. above the sea-level, and suitable for the 
cultivation of orange's anel other fruits, cardamoms, vanilla, 
nutmegs, clove's, cinnamon, kola-nuts, e*acae>, Para rubber, etc*. 
Anel, thirdly, the higher zone above an elevation of 2,000 ft., 
suitable for codec and early temperate vegetables, as well as 
some of (he i temperate* fruits, whieh might be shippeel profitably 
to (he centres of population in North America. 

The 1 higher lauds arc not now cultivateeh with the exception 
of e>ne isolated spot w here a Ceylem planter w ithin the last year 
has starte'd a e*offe*e plantation. What appears to me to be 
imedeel to assist in the 1 prolitable opening up e>f these lands for 
cultivation is the establishment of a hill botanic* garden wherein 
may beseem plots of land properly planted with those economic 
plants found suitable to the soil anel climate. This would be a 
most valuable objee*t lesson to the people, and it w r ould be e>f 
immense 1 servie*e to new settlers, w ho, it is hoped, will be 
attracted to the island in greater numbers. 

In Dominica theme is a very numerous body of peasant 
proprie'teirs, anel the 1 greater peirtiem of the large cacao shipments 
e*omes from them* holdings. But, unhappily, they are greatly 
w anting in knowledge of the proper principles of agriculture, 
anel of the best- way te> prepare their produce. 

The 1 ! result is that their lands elo not give anything like the 
return they ought. The 1 proposed agricultural training in the 
schools, anel the* appointment of travelling agricultural instruc¬ 
tors will in time* tend to renmvc this evil. The older men, I 
fear, are in a hopeless e*ase\ but the younger generation can be 
got at am) taught te> make the most advantage of their holdings. 
But (here? is another great drawback te> the prosperity of the 
peasant' propriete>rs in Deuninica anel elsewhere and that is the 
established system of parents leaving their lands to their children 
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as tenants in common, and this system goes on until a few aero 
of land are owned often by a large number of descendants of 
the original proprietors. What one plants the other reaps, 
and thus constant disputes and serious quarrel* result : which 
often lead the disputants to tin* magistrates' courts and even to 
prison. This very serious evil helps to prevent the cultiva¬ 
tion of the land and keeps the peasant- proprietor* in a state oi 
poverty. A magistrate who lias an extensive district on the 
Windward side of the island, recently spoke to me in very 
strong terms concerning the wide extent of tins evil, and In' 
stated that much of his time was taken up in adjudicating on 
disputes and assaults arising from t his common ownership of 
the land. J take it that any matter concerning tin* agricultural 
prosperity of these islands is a tit subject for discussion, and, 
therefore, J bring forward this evil for the consideration of 
the Conference in orde:. if possible, that subsequent action may 
be taken for its abolition or mitigation. 


AXTIGIA. 

Antigua always has been and is now entirely dependent 
on sugar for its prosperity. There are no mining or manufac¬ 
turing industries in the country: and, so far, various attempts 
to establish secondary cultivations have proved unsuccessful. 
The failure of these attempts are due. I believe, to the physical 
peculiarities of the island, as well as to its climate. The soil 
is rich, but the trade winds sweep over the land and periodic 
droughts or dry seasons occur. Most of the tropical cultiva¬ 
tions require abundant rain and sheltered situations for Ilnur 
successful prosecution. These conditions are absent- in Ant igua, 
and the comparative failure of the first Botanic Stat ion was 
due to its dry and wind-swept site. 

(3wing to the long cont inued depression of the sugar trade- 
in these colonies, Antigua is in a deplorable condition. Much 
line land that was formerly the scene of successful industry is 
now abandoned, and the sugar planters who are still holding 
out are, in many instance's, in severe difficulties. The' labouring 
population is necessarily in distress, and sad tales of poverty 
amongst all classes are heard in ('very direction. The outlook 
in these circumst ances is gloomy in the extreme: for unless 
there be a turn in the tide, wide-spread ruin a\ it h all its 
concomitant difficulties may be looked for at no distant 
time. It. is believed by many of the leading men that any 
assistance other than the bringing about of the revival of the 
sugar industry, will only -t-ave off for a time the evil 
day of general disaster, ft is foreign to the purpose of this 
paper to discuss the question as to what measures are 
necessary to bring prosperity to the sugar planter*, but 1 
may mention that there is a*consensus of opinion that- the 
only way to effect this desirable end is the abolition of 
foreign bounties or their neutralization in the home markets 
by the imposition of countervailing duties. 

Any methods, however, that are calculated to inerea.se the 
output oi* sugar from given areas and to decrease the cost of 
production, should be carried out where possible with no un- 
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necessary delay. Speaking generally, what strikes one on 
visiting tin' sugar estates in the Leeward Islands is the fact 
that each property, small in itself, has to support its own inde¬ 
pendent sugar factory. 

I have remarked that Antigua is subject to droughts, and it 
is an important question whether the influence of these spells 
of excessively dry weather cannot be mitigated. T believe they 
can, to a certain extent, by a proper system of afforestation. 
The lowlands, as now, should be kept in future for cultivation, 
but the summits and a portion of the declivities of all the 
numerous hills should be covered with trees. It is still, 1 be¬ 
lieve, a. moot point whether or not forests attract rainfall ; 
but it is an established fact that they increase the humidity of 
the climate and retain moisture in the soil. In my visits to 
Antigua, 1 have been much struck by the bare appearance of 
the hills, and it lias always occurred to me that it would great¬ 
ly benefit the island in several ways if steps were taken to 
cover the high lands again with the tree growth of which they 
have been denuded. 

Although sugar must of necessity be the great staple pro¬ 
duct of Antigua, a number of small industries might be estab¬ 
lished to the great advantage of the people and the country. 
What plants can be cultivated in the island is doubtless one of 
the important matters that will engage the attention of the 
officers of the Botanic Station when it is reorganized and 
properly equipped. But I may mention that Ceara rubber, 
Man Hurt (ilaziovii. would grow in the soil and climate of 
Antigua, and it might well be one of the trees planted on the 
hills if it bo decided to afforest them. 

Logwood, too. thrives in the island. J understand it was 
introduced many years ago by Dr. W. H. Edwards, and it has 
now firmly established itself in portions of the dry waste lands. 
A few years ago it was discovered in the island that it might 
he exported, and at once* a trade sprang up which gave useful 
and opportune employment to many half-starving labourers. 
This produet, in process of time might he made an important 
and profitable one. The tree sows itself widely, and with a 
little intelligent eare and expenditure a tract of land covered 
with logwood trees may he made to give a certain annual 
revenue and provide employment for many labourers. 

ST. KITTS AND NEVIS. 

The observations I have made regarding the sugar industry 
in Ant igua apply with equal force to St. Kitts and Nevis. 

In St. Kitts sugar is practically the only industry, and as 
the labouring population is mainly dependent on imported food 
products, the distress amongst Llie people has arrived at an 
acute stage. There is a central mass of mountains in the 
island, but the mountain lands are divided amongst the estates 
and they arc. therefore, not available for settlement by the 
people. These* high lands an* not very extensive; but they are 
caimbh* of supporting a considerable number of pe'asafit proprie¬ 
tors who could raise food products and engage in other small 
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industries that would in the end, I believe, greatly benefit the 
country, the mass of the people, and oven tin' planters them¬ 
selves. In the present condition of the island, the mountain 
lands are not of much use to the estate owners, who would 
doubtless be ready to sell them to the Government if it were 
decided to take steps to establish a peasant proprietary in the 
island. 

In Nevis, although poverty is almost universal owing to 
the difficulties into whieh the sugar industry has been plunged, 
many of the people are better olT than their neighbours of St. 
Kitts, in as mneh as food products are raised in tlie islands, for 
there are numbers of peasant proprietors some of w hom are in 
fairly comfortable circumstances. When I went through the 
Gingerlund district, 1 was much struck with the intelligence of 
and the progress that had been made by, the cottagers. Nevis, 
indeed, is the market garden of St. Kitts, and. if agricultural 
instructors went amongst the people, much lasting good would 
doubtless be effected. The highlands of Nevis are not exten¬ 
sive, but the soil is good : and, to a limited extent, some of the 
minor industries might he established on them. 


AX<« riLliA. 

The Hat island of Anguilla is a dependency of the presi¬ 
dency of St. Kitts Nevis although it is (SO miles from St. Kitts. 
Its area is square miles, that is rather more than a llft-h of 
the extent of .Barbados. The population is between three and 
four thousand. A very small proportion of the inhabitants are 
engaged in working the salt pond, and the rest of the people 
have a hard struggle for existence: for only ground 
provisions are cultivated, and the island is subject to 
severe droughts. The soil is good but dry. for there are 
practically no trees to retain the moisture in the ground by 
minimizing pereolation and evaporation. One of the peculiar¬ 
ities that struck me on my visits to the island was the absence 
of trees and tin*, shifts the people are put to in erecting theii 
wretched huts for the want of cheap timber. Much general 
good would be effected if an organized system of tree planting 
were adopted, and Geara rubber and other trees of economic 
value might be in part utilized for the purpose. There is also 
great' need for the establishment of some cultivation that would 
provide a staple, export. It has been demons!rated that the 
libre plants thrive in the soil and climate, but the Government 
Sisal hemp plantation was unaccountably abandoned as soon as 
the plants wore ready for reaping operation*. In tin* year 
1891,1 suggested to the Leeward IslandsGovermncnt t hat several 
families of peasants from Gayrincou having a knowledge of 
cotton cultivation should he settled in Anguilla, and the Gov¬ 
ernor of the Windward Islands prbmised me to do what he 
could to carry out the plan. But the Governor of the Leeward 
Islands, Sir William Haynes Smith, was then busily engaged 
in larger schemes and my suggestions, although approved of, 
came to ndthing. Perhaps under the new Imperial Department 
of Agriculture something may yet be done It) help the impov- 
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wished population of Anguilla by providing them with indus¬ 
trial occupations. 


MONTSKRRAT. 

Iii Montserrat the sugar industry is the main one of the 
island. It ])rovides, in value, over 00 per cent, of the total ex¬ 
ports of the colony, and, therefore, the accounts given of the 
condition of Antigua and St. Kitts Nevis apply in a great 
measure to this island. In fact, it has been said by competent 
authorities that the sugar industry is in imminent danger of 
extinction. Happily for the* country, however, the Montserrat 
Company, established by the Sturges of Birmingham, has suc¬ 
cessfully introduced lime, coffee, cacao and several other 
smaller cultivations that have saved the island from ruin, for 
the Company's example has been followed by other landowners. 
It is an interesting and instructive fact that the cacao and 
coffee shipped from Montserrat by the Company obtain a very 
high price in the home markets. Care was of course taken 
that none but the better kinds of seed were sown, and this has 
resulted in the reaping of an excellent product. 

There are in Montserrat many peasant proprietors who 
might successfully raise cacao or other products. But most of 
them are engaged in cane cultivation, and the sugar crisis has 
thrown them into such poverty that they are unable to estab¬ 
lish other industries. In regard to this matter, Mr. Edward 
Baynes, the Commissioner, in an able memorandum presented 
to the Royal Commissioners, made the following suggestive 
statements:— 

“ The substitution of other industries for sugar would, if 
** the necessary capital were forthcoming, be more feasible in 
“ this than in many of the other islands, and the extension of 
“ existing industries and establishment of others would even- 
“ tually produce a condition of prosperity. Lime cultivation 
“ can be largely extended, and cacao would grow on many of 
“ the estates now cultivated in cane. Liberian coffee would 
" also probably be successful on some of these estates, and 
“ the cultivation of Arabian coffee can be extended in the 
“ mountain lands. But all these industries require time for 
tlieir development, and the proprietors, already impoverished 
" by the fall in sugar, are not in a position to procure capital 
on which no return can be expected for several years. If, 
“ therefore, nothing can be done for sugar, efforts should be 
•* made in the direction of enabling the proprietors to procure 
“ capital for developing the new industries, and tiding over 
•‘the inteival before they can be brought to profitable ac- 
“ count/’ 

Hi my own memorandum on Dominica- published in the 
report of the Royal Commissioners, the important question of 
the impossibility of landowners obtaining capital to assist them 
in w orking lands was alluded to in the following words:— 
“Although considerable progress has been made in replacing 
“ the cultivation of the sugar cane by other industries, very 
“ much more would have been accomplished but for the lack of 
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“capital in the island and the impossibility of obtaining it. else- 
“ where. Had there been a. credit fancier , or land bank, to 
“advance money on fairly easy terms to the proprietors, Dorni- 
“nica might by now have been prosperous; for many of the 
“waste lauds around the coasts would doubtless have been 
“covered with paying cultivation, and the rich lands of the 
“interior, which are at present unavailable* on account of then 
“inaccessibility, might have been opened up for settlement. In 
“ some instances money could be obtained from Loudon mer- 
“ chants as advance's against crops, but in lime, cacao, coffee and 
“other cultivations, no crops can be expected until several 
“years have elapsed from the time of planting. The only bank 
“ill the island does not lend money on mortgage, and the local 
“ merchants are unable or unwilling to do so/’ .... 

“Should means be adopted for obtaining capital at reason¬ 
able interest, to help the planters in extending the present 
“industries of the island, and in establishing others, there 
“would be, 1 believe, no hesitation on the part of the Legisla¬ 
ture in adopting the necessary measure to guarantee the 
“ money advanced.” 

In the present economic condition of these colonies, the 
question of capital is really one of supreme importance and it 
is one, I think, that should engage the attention of the Imperial 
Government. In all the islands there are large tracts of lam! 
suitable for various cultivations, and the landowners are not 
only willing, but they are anxious to prosecute any agricultural 
industry that gives a fair promise of profit, but this they 
cannot do as they are without- capital and without present 
means of obtaining any. The Imperial Government propose' to 
provide capital under certain conditions for proprietors in those 
islands devastated by the recent hurricane. The planters of 
the other islands, however, are suffering from what may be 
described as a commercial hurricane which has swept away 
their fortunes and left them and those dependent- on them 
practically helpless in their distress. These people deserve 
hely as much as they need it: for their reverses are not due 
to their own mismanagement or thriftlessness, but to the 
operation of fiscal causes beyond their control, by which, 
moreover, the people of Great Britain have largely profited. 

VIRGIN ISLANDS. 

The presidency of the Virgin Islands consists of an archi¬ 
pelago, the total area of which is about 58 square mile* sup¬ 
porting a population of about 5.000. The two largest islands 
are Tortola and Virgin Gore I a—the latter possessing some 
mineral wealth, a copper mine having been worked in it some 
years ago. The people are now engaged in fishing, raising 
pattle, and in the cultivation of ground provisions for the St. 
Thomas market. The soil of Tortola is fruitful, and some of 
the minor cultivations might be prosecuted to the advantage 
of the people and the presidency. But it would be hopeless to 
expect this until the people are instructed in the principles of 
agriculture,*for there is no cultivated estate in the group of 
islands to serve as an object lesson to the inhabitants. And 
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this bring* mu to the question of agricultural instruction, on 
which I would make a few brief observations. 

It has been seen that in the Colony of the Leeward Islands 
there are no manufactures and no existing mining industries, 
and that the islands are entirely dependent on agriculture for 
their fortunes. And yet, strange to say, agriculture is the 
one subject that has hitherto been entirely neglected in all 
the educational establishments of the Colony. A similar tale 
can be told as regards the other Colonies in the Antilles. In 
these days of keen competition in all the industries of the 
world, those who are not properly equipped for the battle of 
industries cannot hope to prevail, any more than could an 
army of imperfectly trained soldiers be expected to be victo¬ 
rious in war. The establishment, therefore, of the Imperial 
Department of Agriculture for the West Indies is an important 
epoch in the history of the Colonies, for it marks. I hope and 
believe, the dawn of a new and happy era in lands that ought 
to be the homes of a cam tented and prosperous people. 


discussion. 

Mr. Kuanus Watts : 1 was not aware* that I)r. Nieholls 
nould traverse the conditions existing in the Leeward islands 
and that 1 would be called upon to offer some comment-. It is 
true that 1 am acquainted with some of tin* economic condi¬ 
tions prevailing in that part of the West Indies. One of the 
things which struck me in listening to Dr. Nieholls is tin* 
change in the conditions there since my removal to Jamaica. 
One lias to study carefully the individual character of each 
island or group of islands before he can make recommendations 
for the conditions he may find there. i have found myself 
transported from the Leeward Islands, which 1 knew fairly 
well, toother conditions at Jamaica, where, if 1 were to offer 
suggestions based purely on my experience of the Leeward 
Islands, they might lead to confusion and loss. It is, therefore, 
important to have such a paper as Dr. Nicholls's carefully re¬ 
viewing the conditions of this group of islands. Dr. Nieholls 
most carefully separated the conditions of Dominica, where 
he resides, from tin* conditions of Antigua. Dominica 
has made a great change from sugar to other industries. 
In that respect Dominica is the Jamaica of the Lesser 
Antilles. Its conditions are much more like those of Jamaica 
than those of any other island I have seen. The conditions of 
Antigua and Montserrat are distinct from those of Dominica, 
and must be distinctly studied. Dr. Nieholls has referred to 
the well-known absence of forests in Antigua. This is due to 
the pernicious habit of setting fire to grass tracts in order to 
produce fresli grass for their cattle. There are laws in exis¬ 
tence capable, f am told, of dealing with this dangerous and 
pernicious habit; but they have not in a single instance been 
put into effect. All efforts to cultivate trees as forests on the 
small hills are rendered futile by the reckless practice of light¬ 
ing fires which can be seen day after day sweeping over 
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the land and keeping the country dry and unarable. 
Mr. Hooper was able to find out that in those* districts 
where these grass lires were unknown, not only did trees 
thrive, but under them could be seen a dense growth of 
seedlings ready to take the place of the parent trees. This 
disastrous custom of setting lires must- be stopped, because 
one of the things that will assist in the prosperity of the 
Colony is to cover the hills with trees. It is difficult to imagine 
how the sugar industry i.e. tin* muscovado process—will live 
through and assist/ in raising Montserrat. Hut sugar is only 
one of the industries that must be taken up. The cultivation 
of cotton in Anguilla has been carried on till recently : but to 
work this on a large scale there, you must be able to command 
labour. I am surprised that, in all the discussions during 
many years on West Indian produce, so little has been said 
about oil crops. Dr. Nicholls mentioned tin* good quality of 
Montserrat cacao and the high prices obtained for if. That 
was due to the energies of the people connected A\ith the 
Montserrat Company who carried into tin* island the knowledge 
of growing, and preparing the article for the market. It 
should also be noticed that the Curator of the Botanic Station 
at Montserrat recommended tin* varieties of cacao that should 
be groAvu. Perhaps no part of the West Indies will derive 
more benefit from the scheme of the Imperial Department of 
Agriculture with its directing energies, wist* control and cen¬ 
tralizing ideas than the Leeward Islands. 


IMPROVEMENT IN AGRICULTURAL METHODS 
IN THE WEST INDIES. 

By J. H. IIaut, r.L.s. 

The improvement of the different Agri-llort ienlt urn I pro¬ 
ducts grown in tin* tropics must be taken by c\ery one to be 
quite as desirable and as advantageous as are tilt* improvement^ 
Avhieli have been continuously made in the quality of the 
various fruits, cereals, and roots of the temperate zone 1 . The 
smallest improvement which is effected, must from tin 1 very 
nature of the ease be beneficial, because it at once puts a more 
desirable commodity in front of the consumer, for Aviiieh the 
grower obtains a higher and better price and sells well even at 
times wdien inferior material is unsaleable. This applies as 
Avell to export as to local trade, fur it cannot lie disputed that 
the superior article is always able to command the best/ price, 
and gradually ousts commoner products from the markets. 

High-class produce Avill give returns which Avill, propor¬ 
tionately, benefit the Colony in which if is grown, but this 
benefit will pf necessity be shared in time by neighbouring 
colonies; therefore, not only w ill a colony benefit itself by 
raising high-class produce, but it will also bring direct bene- 
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fit to its immediate neighbours. By high-class produce, I refer 
not only to those productions which bring the highest price, 
but also to those which k * meet the demands of the market” to 
which they arc sent, and those which obtain the most ready 
sale. 

In the West Indies there is a great want of emulation and 
friendly competition, which in other countries do so much to 
stimulate the planter to seek for the most approved kinds of 
produce for cultivation ; but I am of opinion that competition 
would arbe if once the value of the material was prominently 
brought, forward, and the colonies would then vie with one 
another in growing the best produce, in making the best mar¬ 
ket, and in disf ribut mg to its neighbours, for a consideration 
of course, seeds and plants of the best strains. We should then 
have a healthy competition which, J believe, would result in 
mutual gain. Once get the principle correctly understood, viz., 
that which benefits one, benefits all, and we should be far on 
the road to substantial improvement. 

We frequently find instances which tend to delay attempts 
at improvement. Such, of course, are unavoidable and should 
be taken as warnings not to rush to a hasty conclusion. An 
instance may be mentioned. .V planter was induced to plant a 
new cane which had been highly recommended. Despite 
all warnings he planted largely, and met with lamentable 
failure, as the cane was utterly unsuited to the land with which 
lie had to deal. He has now condemned and rooted out 
all seedling canes, on account of this one failure, while the 
blame in reality resls upon his own shoulders for attempting 
to work with material that had been insufficiently tested. 

While it cannot be denied that improvements have been 
made, and art' still being made, in the quality of various pro¬ 
ducts in temperate climes, on the other hand, it cannot be 
concealed that in the tropics there has been no continuous or 
well-organized attempt to improve the character of our tropical 
prod tic*' except in the ease of sugar cane in Dcmerara and 
Barbados. 

To point to the good that might accrue from well-planned 
effort, to diiect. attention to the end in view, and to discuss 
the means by which progress may be made, is the object of the 
present paper. 

I take it to be admitted that improvement in the quality 
of West Indian produce would be desirable and beneficial 
and would add to the wealth and prosperity of the Islands; 
it is. therefore, necessary to discuss the means by which 
improvement can bo effected. 

To go through the whole list of the products of the West 
Indies which are capable of improvement, would take up too 
much time, and besides two or three will serve as illustrations 
of what is possible, for the means of improvement are similar 
in each cast'. 

I place t he sugar cane first on the list because at* the present 
time it is probably more in need of assistance than any other 
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kind of cultivation. Some people, as 1 have said before, do not 
believe this, and hold to the idea that the Bourbon, the Trans¬ 
parent or the old Purple are quite good enough, if they could 
only get tlie Home Government to agree to countervailing 
duties,” or some other panacea for their troubles. I deny that 
they are good enough: they stand in need of improvement, and 
if proper improvement Averts effected, the position of the sugar 
industry would be in a. very different state to what it is to-day. 

Now, it is no use beating about- the bush : it- is better to say 
at once that, if sugar is ever again to prosper, it must- be on 
different lines to those of t he past. Soiucs perhaps, would reply 
to this, well if it must be done*, why don’t you start and do it? 
The ansAver to the question is ready. A start has already been 
made, and no little success has been achieved. However, Avork 
of this kind cannot be done in a day, for it is really the work 
of years, and Avork that “should” have been begun years ago. 
There is no little reproach in the use of the word “should,” for 
if the Avork had been begun soon enough, we should not. be so 
far from the ideal as Ave are to-day. Under proper direction we 
should have been able to have offered the planter other choice 
besides the Bourbon and the Transparent canes, but we have 
not arrived at this as yet. We are in possession ol* canes to¬ 
day, hoAvever, that may prove to be capable of surpassing the 
Bourbon for all the purposes of the planter, and further, that 
may be capable of being cultivated with greater economy. 
These canes, howe\ r er. are* not yet out of their trial stages, 
and though they promise well, it- would be the height of 
folly to recommend them to the planter until they have 
been fully tested in all classes of climate and soils. 

To enable any one to realize the possibility of producing 
better canes than t-he older kinds, we have only to turn to the 
excellent illustration which is afforded by the beet sugar indus¬ 
try (See Knr Biilhlln, 1897, j>. BIT). We there find that in 
1890, M. Vilmnrin of Paris wrote to the Director of the Royal 
Gardens, Kew, a- letter describing Hit* progress of tin* improve¬ 
ment in the quality of tin* sugar beet, winch, in short, ran as 
follows: When first-known tin* sugar bed (Beta muritimu) 
contained from 8 to 19 per cent, of its weight in sugar. Selec¬ 
tion was then brought to bear and the sugar content was 
raised to 12 or HI per cent., but this improvement took some 
fifty years. Then more accurate means of ascertaining the 
sugar Aalue of individual roots were found, and ‘*in a dozen 
years a race was established yielding JO to IS per cent, sugar, 
and this has raised beet-sugar making from a bad job to a 
prosperous industry.” Now tin* method used by Yilmorin and 
others, to bring the beet to pei/ection as a sugar producer, is 
a process of seminal selection and chemical examination, 
i.c., seedlings are grow n and from these the, best- sugar pro¬ 
ducers are selected year after year, after being tested for sugar 
by the polariscope. Individual beet roots ay ere grown from 
seed, and each individual root was first tested by having 
a portion cTf its substance taken away, without- destroying the 
life of the root, when, if found to contain a certain per cent, of 
sugar, it Avas reser\ed and planted for seed, only those roots 
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being used that were found to be fine sugar producers. 

In this way the result has been obtained that we see to¬ 
day that beet sugar is aide to compete with cane sugar in 
the markets of the world. If the same progress had been made 
with the improvement of the cane as has taken plaee with the 
beet, we should to-day have in our fields canes giving over 20 
per cent, of sugar, instead of some 12-1 I percent., and this extra 
percentage" would have enabled the cane to have maintained 
its standing as against the beet. Sugar planters say that they 
could hold their own if they only obtained the imposition of 
“ countervailing duties,” but it appears to be a matter of great 
doubt whether the cam" planter and manufacturer could ever 
successfully contend with the manufacturer of the temperate 
zone unless he had points of production in liis favour, as pro¬ 
duction and manufacture are much more economically carried 
on in the temperate zone. Beet has, however, reached the 
highest point of production which is possible, for it is freely 
admitted that the beet root cannot be made to bold more 
sugar, while we have for our comfort the fact that “the cane 
can hold a far higher percentage of sugar than lias yet been 
extracted:" and then 1 is. therefore, every incentive for progres¬ 
sion and improvement. Out" reason which once kept back 
progress in this direction was the belief that the cane did 
not produce fertile" seeds. The history of the proof to the 
contrary is well known in tin* West. Indies, and Barbados has 
the credit of making the first- start in the direction of improve¬ 
ment. Work in the same direction has since been carried on 
both in Demerara and Trinidad, and from a comparison of 
results it, is seen that- there* is every hope that canes will soon 
be on hand w hich w ill clri\ e out of cult ivation by fair compe¬ 
tition tire favourite* old kind--so dear to the heart of the plan - 
ter. There* N also direct <*vidence that the time* will not be 
long deferred. for in the* report of the planters, to the Trinidad 
Agricultural Society, on the results of the 18M8 crop from the 
new canes, tin* following occurred : ftleven varieties ground 
toge*the*r “ gave* an ave*rage* Aveight e>l‘ 77 tons te> the aero and 
the* speeiiie gravity e>f the* juice w as 1 •078." As time goes cm 
probably more delinitc* and favourable reports will be forth¬ 
coming. 

We* have a distinct advantage* in carrying on our efforts at 
improvement, tor we start with all the previous experience of 
the* beet-root raisers to guide* us. As to the* time it will take 
to reach the* goal, though it must of necessity be long, yet it 
will in all probability not be nearly so long as it took for the 
improvemcnL of the* beet root, even in the* last stages of the 
process. 

* 

It will have* been observed in the various reports that the 
method of procedure with tlu* cane, is the exact counterpart of* 
that used for the* improvement of the beet, namely, seminal 
selection and chemical e*xainitiation combined. 

It has be*en suggested in Trinidad some yhars ago, in 
Louisiana and elsewhere, that# some improvement might be 
effected by selecting the sweetest canes from certain stools 
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and raising 1 successive generations therefrom. Tin' weak point 
in this suggestion, is the fact that the stool must be taken as 
one individual, and its value must be taken as a whole, and 
not in part, for the parts vary, but the stool varies less. A 
low sugar-content, cane taken from a stool, might give a high 
sugar content when grown and well ripened, and vice rerun 
for it is a fact that in all kinds of cane no matter of what 
character or class, some canes in each stool will be found 
sweeter than others. This is mainly due to their state ot 
maturity, together with the state of the atmospheric conditions 
prevailing at the time ot selection, but more to the former than 
to the latter, although the general value of the stool is largely 
influenced by the state of the weather. The riper a cane and 
the less water it contains, the sweeter it is per cent.; but 
whether it would maintain its sweetness the ensuing season, 
would entirely depend upon the state of maturity it then at¬ 
tained and the conditions of the weather, which might hinder 
or debar if from attaining that maturity. The* value of a cane, 
therefore, depends upon t he general average of a stool, and the 
principle of select ion according to the chemically ascertained 
“general average 1 of a stool.” is certainly a. better method of 
progression from all points of view than the selection of indi¬ 
vidually sweet, canes. 

In carrying on such work, however, every point, which can 
be advanced deserves the fullest investigation, for no detail is 
too small, or too insignificant to be neglected. Prove all, prove 
everything, by seiontilie proof; and then, if they stand the test 
or fail, we know whether we are progressing, have upset or 
eon fir med a. theory, or have made no way whatever. 

Seminal selection must bo put in tin* first place in our work 
of improvement, for it is certain that we must, have tin* plant 
before we can give it improved cultivation. It is not intended 
to discuss at this time the improvement which can be effected 
by properly directed cultivation and manuring, as that is 
outside of our present subject, and the methods of cultivation 
and manuring are quite sufficient, in themselves to form the 
subject of lengthy papers, it has been shown how important 
it is that the work of directing experiments in the raising and 
trial of new' canes should be well carried out.: but it must also 
be shown how necessary it is that such experiments should be 
carried on continuously at several centres. It is not sufficient, 
that they should be carried out at a single centre, for the 
simple reason that, individual choice and fancy have a-great deal 
to do with the results which will be attained. Kvery new cane 
has to pass in the first instance 4 a field test or choice, />. the 
cultivator must judge whether or no it possesses those charac¬ 
ters w hich would (‘liable it to be economically grown for the 
production of sugar: and in making this selection, every culti¬ 
vator would have his fancy, or Iris idea of what a good cane 
should be like. Oik 4 cultivator might condemn what another 
would sa ve, and, therefore, the chances would be that a greater 
variety of canes would be secured by having several stations, 
than would be the case if a similar number were grown at a 
single large station. Again, a cane might prove a very useful 
variety in one colony, but prove utterly useless in another. # 
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There is a well-known case in point in the “ Burke " cane, 
which is quite useless on Trinidad soils, and rice versa, a cane 
raised in Trinidad might not suit at all the drier climate of the 
more northern Islands. 

Again, tin* choice of an individual experimenter might fall 
upon a certain habit, quite suitable for where he is stationed, 
but. useless elsewhere. It is clear, therefore, that the number 
of observers is a point in favour of a successful issue, for the 
larger the number, the more likelihood there is of securing a 
series of useful kinds, provided the procedure is based on 
similar lines. 

1 will now discuss tiie improvement of coffee. Probably 
few of us have thought, out this question of improvement fully. 
Jt must be confessed that the more we think of if, the more we 
arc impressed with the possibilities that lie before the experi¬ 
mentalist, and there cannot be the slightest doubt that it is a 
subject, which should occupy the attention of every West 
Indian cultivator without exception. Let us ask ourselves, 
what do wo know about coffee? What improvements have been 
made in the quality of coffee? and what, efforts have been 
made or what experiments have been carried out to show the 
class of plant most suitable for cultivation in the various 
colonies, in the lulls and on the plains? 

Most, people would confess that little or nothing has been 
done, not a few would declare that the quality was all that 
could be desired, and some would no doubt assert that they 
knew ail about coffee Others who have travelled, and have 
seen other produce besides their own, would know what a 
variety of qualities there is in coffin 1 , and what an important 
tiling it is to grow only the best if we intend to make our 
plantations pay. 

As a matter of fact, the bulk of the coffee grown in the 
West Indies is produced by varieties of Coffen arabivn , some 
very bad. some very good, some suitable for the soil on which 
they are grown and some unsuitable. 

There are, of course, a few plantations on which Liberian 
coffee is giown, and the Botanical Departments in the different 
Polonies have some new species and varieties on trial. 

It would not be difficult to show that we should not de¬ 
pend alone upon these, but rather upon what we can produce 
or raise* from them by hybridization and seminal selection. 

If on certain areas at each Botanical Station, plants ai;e 
raised from hybridized or selected seed, and carefully grown 
so as to show the character, form, and bearing qualities of the 
individual trees, the process of selection can be brought to bear 
continuously until the form required is produced. This is no 
chimera, but actual fact, as can be shown by the work of 
European raisers of new classes of plants. I can also bear testi¬ 
mony that the same process is possible with coffee. All may 
not be aware of the progress and extent of the coffee- industry 
in Central American States, especially in Nicaragua. The 
industry is one of which that country, has good reason to 
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be proud, for the increase is enormous, and the quality of the 
bean is such that it runs very close the quality of that produc¬ 
ed in the Blue Mountains of Jamaica, and probably, if grown at 
the same elevation, would excel it. This result lias been 
obtained by seminal selection, and by the rejection and cutting 
out of all inferior kinds. 1 know one estate where this kind of 
improvement has been faithfully carried out, and where 
nothing but what- has actually passed through the owners’ 
hands is ever planted, no tree being put into the ground, unless 
it has been properly trained and brought into shape in the 
nursery. The result of such good work is plainly evident in the 
fact that this one estate' is sending into'the London market a 
very high class of coffee which is shipped to the value of £20,000 
annually. Now, what is the common practice with regard 
to coffee in most West Indian Colonies? In Trinidad, planters 
grumble at having to pay even a halfpenny, for well-grown 
nursery plants, ami rather take rat-sown coffee, picked up in 
the “highways and hedges,” because they can obtain it at 
a slightly cheaper rate, although they know nothing whatever 
of its quality. A coffee plant to them is a coffee plant, and 
and they do not seem to have the slightest idea, that one elass 
of plants can be better than another. It is necessary, therefore, 
to show' on an experimental field the difference between the 
bad and the good, the profitable and the unprofitable, and to 
show that by sided ion of seed and by hybridization, strains 
may be raised vastly superior in every respect to the common 
types which are now' planted, and that if will pay the 
planter to grow such strains even if it costs more in the first 
place for the plants. There are probably not a few' persons 
to-day in the West Indies who would discredit these remarks 
and suggestions, but they are none the less true in every 
respect, and it, therefore, becomes the work of Agricultural 
Stations to carry on experiments in such a way as to show' 
what great improvements can bo made, by the exercise of 
continuous and judicious effort. It, may be a hard task, 
it may meet- with undeserved opposition, but in spite of all 
this, it is evidently the course 1 to be pursued by all who desire 
to see the agricultural industries of the West Indies again in 
a nourishing state, and the intelligence of the community will, 

I hope, support the endeavour. 

With cacao the same principles can be applied. Why they 
have 1 not been applied hitherto, is a matter hard to understand, 
but the fact remains, they have not. The only attempt at the 
improvement of the quality of cacao, is that which has been 
made by the selection of seed by its external characters, and 
the import of seed from other countries. Tin 1 result is that 
to-day, although the remains of the original types arc clearly 
apparent, it is also clear that, though bringing good prices, the 
cacao as now grown is, as a whole* not hing less and nothing 
more, than an aggregation of cross bred varieties. Some few 
might attempt to do so, but I think a wise planter would 
hesitate if lie was asked to show where Oriollo ended and 
Forastero began, or where Forastero ended and Oalabacillo 
began. 

The fact is, that the cacao of the West Indies is nothing 4 ; 
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more nor Jess than a mixture of various strains, which again 
vary in and among themselves in no certain direction, and 
among Avhich the diameter of the ancient types appear more 
or lorfs developed according to tiie character of tlieir surround¬ 
ings and th(‘ numerous influences which have been brought to 
bear upon t hem. The quality of the cacao produced from these 
strains is variable, some selling for good prices, while other 
brands arc decidedly inferior. The characters of the leaves, the 
form of growth, the colour and form of the fruit, the size, shape 
and colour of the interior of the bean are all variable to a degree, 
and few trees can be found which are the exact counterpart 
one of the other, either in their produce or their vegetative 
characters. 

There have been no general and well-directed attempts to 
plant from single trees known to produce* liigh-class cacao, so 
as to extend the culture of the most profitable kinds, but 
instead we have had a sort- of haphazard practice which 
admits of the selection of scum I from mixed plantations, without 
properly guarding tlu* seed trees and securing them from cross- 
fertilization. 

Jt cannot be disputed that there are excellent strains of 
cacao among these mixed growths, but it must be admitted 
that there* has been litt le attempt to secure fcfc pure st rains " of 
the best kinds, by selection, so as to secure* the production of a 
brand of cacao in which there* could be no mixed beans. 

The discovery that cacao can be easily grafted by 
approach, now puts into the hands of the planter a means 
whereby he* can ensure a crop of one particular kind or kinds 
at will, and further it will enable him to make samples of a 
character formerly impossible. It will also enable him, if he 
finds it profitable, to grow such types as the Criollo or any 
other we*ak grower, upon the vigorous growing types of 
(-alabacillo. 

When growing from seed, the selection should only be 
made after due examination of the* interior of the bean, as the 
quality of the finished art iele can generally be determined by 
this means. The trees selected as seed bearers should be 
vigorous, healthy, of good form, and the blossoms should be 
efficiently protected from cross-fertilization, and if deemed 
expedient, the flowers themselves should be artificially fertilized. 
It would then be seen that the produce could be made to come 
true to a very high percentage, and once plantations of a single 
type could be brought into existence, tlieir superiority would 
be so obvious that no further persuasion would be required to 
have the method generally adopted, as it would be seen to be 
the most profitable practice which could be pursued. Fields 
would then be arranged so as to produce a sample of one certain 
quality, showing no variation in the size or form of bean, or 
the quality of its interior. It would be possible to have planta¬ 
tions on which not a single ml pod could be found, and others 
on which not a single yellow one could be seen ; 01 if found 
desirable, each quality might have its own field, and be given 
(ftny particular or special cultivation which it might require. 
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These are the points which should be kept in view and for 
which we should work, for it is fairly certain that if results 
are achieved such as 1 have indicated, there could be no doubt 
that improvement had been made of no uncertain value 1 . 

Turning to what are called “ ground provisions," we find 
that there is actually no general knowledge 1 in one Colony of 
what the others grow. 1 do not mean it to be understood, for 
instance, that Jamaica does not know that Barbados grows 
yams. That much is known well enough, but it is not known 
generally in the other Islands what classes of yams, potatos, 
tannias. peas, cassava, etc., etc., are really grown, except, 
perhaps, in those islands to which Barbados selIs her produce. 
Anyone can prove 1 this by importing, a** 1 have done, various 
kinds of ground provisions from several of the islands. More¬ 
over, it will be found that. though tin 1 product* may bo received 
under tin 1 same name, it will, in very numerous instances, 
differ in quality and general character. 

In 18S7. I found in Trinidad a sample of arrow root which 
could not be math* to product* tubers, anti I was told that 
arrowroot could not, in consequence, lie grown in Trinidad. 1 
was sceptical of this, anti procured roots from St. Lucia. As 
a result, 1 proved that the Trinidad plant was a worthless 
variety, and that arrowroot would grow as well in Trinidad as 
elsewhere. Yams art* almost universally grown, but it will be 
found that what is a highly prized variety in tint* island, 
is surpassed in a great measure by the productions of another. 
With the tannia ((Utforttsin, the Coco of Jamaica) the same 
has proved to be the <\*w\ The " Commander Coro’* of Jamai¬ 
ca is far superior to anything grown in Trinidad, anti 
it can be quite as easily grown. Again, what L known 
in Trinidad as •• dashcen." also a Co/ocumVi. is not . 1 think, 
grown in Jamaica at all. In t lit 1 banana, t ribe (Mitxa), there 
is in Trinidad a varied selection of material, hut the marketable 
variety or Bros Michel" was not generally cultivated until 
it was brought to notice by the Botanical Department in 1SS8. 
Now it is generally grown, and may be seen in the markets 
in most districts. 

It will be seen, therefore, that there is special need for 
making collections of t hose products at well-situated centres, 
for the 1 purpose 1 of testing t heir value 1 , and a Hording information 
to the general public. Singh* Botanical Stations cannot grow' 
everything, them* resources are 1 limited : but one might grow 
yams, another cacao, another would content itself with the 
improvement of sugar cane 1 , and others might take* cassava, 
arrow root, etc., etc., and all might assist by sending specimens 
for trial. 

In Trinidad 1 have 1 had yams uiieler experimental trial for 
several years. Other tie>h>nie\s mi£ht take* them up in turn, 
and prow on t lav spot. whet her the conclusions I ha ve* arrived 
at are correct or not. or whether the* conditions e>f growth 
are the same in each Colony. It- w ill probably be found that 
the results will differ somewhat, and that some kinds are 
more suitable for one Colony than another which is exactly the 
point we require to 'demonstrate. i 
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Who has ever raised yam from the seed ? Who tannias, 
or who cassava? Who can tell what varieties might be 
found among such seedlings? Here, indeed, is an undiscovered 
country, to which if a traveller goes, it is to be hoped that he 
will return as heavy laden as did those famous travellers of old 
from the vale of Eschol, for there cannot be the least doubt 
that a very rich harvest awaits the labourer who ventures in 
this direction. 

The harvest truly is great but the labourers are few\ 
Success cannot be achieved in a day, progress cannot be 
recorded in a season ; but continuous and careful efforts on the 
lines 1 have laid down will, 1 am positive, result in the 
improvement of tropical produce, and do a great deal towards 
bettering the condition of all the West Indian Islands. 

I could have extended this paper to a much greater length 
by mentioning numerous other products which might be 
improved, blit enough has been written, 1 think, to convince 
those ready to hear of the need for improvement, and also of 
the possibility of accomplishing such improvement within a 
reasonable space of time, by the united efforts of those upon 
whom the task devolves. 

In conclusion 1 can only express the hope that each and 
every one who puts his hand to the plough, will meet with all 
the success that work of such an important character so fully 
deserves. 


DISCUSSION. 

The PiiKrfiDKNT: Mr. Hart has wide experience of tropical 
cultivation. He was for many years associated with me in 
Jamaica, and for the last thirteen years he has occupied the 
important position of Superintendent of the Royal Botanic 
Gardens at Trinidad. In connection with these Gardens, what 
promises to be a valuable experimental Station is in course of 
being est ablished at St. Clair. I visited the Sta tion in November 
last and was greatly impressed with the results likely to arise 
from Mr. Hart’s efforts. The plots of seedling sugar canes, 
coffee, cacao, india-rubber and other economic plants were in 
excellent condition. Mr. Hart himself has practically started 
some of the investigations suggested in his Paper. I commend 
a similar line of inquiry, with the view of assisting in the de¬ 
velopment of the resources of the West Indies, to all gathered 
here to-day. It is evident that outside what is being done 
with the sugar cane, we have not touched the fringe of the 
useful and important work suggested in Mr. Hart’s taper. 
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THE PREVENTION OP THE INTRODUCTION AND 
SPREAD OP FUNGOID AND INSECT PESTS 
IN THE WEST INDIES. 

By William Fawcett, B. Sc., F.L.S. 

It is very well known that where plants of one kind are 
grown together on a large scale, they afford scope for the rapid 
extension of disease, the consequent destruction of the plants, 
and, perhaps, utter ruin to planters. 

To take an iustance of a fungus disease: About I860 the 
fatal coffee leaf disease (Hrmilrui raxta(ri.v), hitherto unknown, 
suddenly developed on cultivated coffee in Ceylon and ultimate¬ 
ly ruined the coffee planters there. 

It spread almost immediately from Ceylon to Southern 
India. It reached Sumatra in 1870, Fiji and Java in 1879, 
Mauritius in 1881, aud Natal in 1884. 

The coffee industry is of such vast importance in Jamaica 
that the Legislature passed a law in 1881, empowering the 
Governor to prohibit the “importation of Seeds or Plants or 
any description of soil or earth or any article packed therewith, 
that may have come either directly or indirectly M from any 
country. 

Sir Henry Norman afterwards issued a proclamation in 
terms of this law against Natal, South India, Ceylon, Mauritius, 
Java and Fiji. 

About two years ago some of the coffee planters in Jamaica 
became alarmed over a rumour that some one had imported 
coffee plants from some foreign source. On representations be¬ 
ing made to the Governor a proclamation was issued, forbidding 
the introduction of seeds or plants of coffee from any other 
source than Kew Gardens, and then only when sent to the 
Government Botanic Gardens. 

Last year it came to my knowledge that seeds of a rubber 
tree were being sent in large quantities from Ceylon to Antigua, 
and that negotiations were opened up to pass on a portion to 
Jamaica. The matter was represented to the Governor who 
took immediate steps to communicate to the various Govern¬ 
ments of the British Colonies the danger involved, and in many 
of these Colonies proclamations have already been issued against 
the introduction of seeds and plants from Ceylon. The Govern¬ 
ments of the foreign colonies are also taking up the subject, for 
instance, Guadeloupe has prohibited the importation of seeds 
and plants from any of the infected countries. 

I am informed by the President of this Conference that a 
bill will shortly be introduced into the Legislature of Barbados 
to deal with the matter. The danger is not realized, however, 
everywhere, and l will, therefore, quote from a letter addressed 
by the Director of Kew to Lord Roseberry in 1893 with refer¬ 
ence to a proposed prohibition against the importation into 
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British Central Africa of any seeds or plants likely to introduce 
the leaf disease. The quotat ion is as follows:-* 

“ The [Innih , i(t is without exception the most destructive 
fungoid scourge known. It exceeds even the potato disease, 
because that does not ravage the crop with persistent virulence 
year by year. The //o/a/na, on the other hand, when it has 
settled on a plantation, remorselessly, if somewhat slowly, 
destroys if. Its action has necessarily largely restricted 
coffee cultivation in flic* Old World, and to that extent the 
risk of transporting it which attends the abundant communica¬ 
tion which now takes place between individual colonies, is di¬ 
minished. Still, sooner or later, the spores will probably be* 
carried across the Atlantic. In the meantime it appears to me 
to be the interest of every uninfected coffee-growing country 
to intercept its invasion. 

“ 1 am always reluctant to concur in regulations which must 
have a restrictive elh*ct, even if small, on commercial enterprise. 
But in the prescntci.se it is impossible* to accept the risk of 
ruining an important and developing industry, which is an 
important factor in the successful colonization of British Central 
Africa. It appears to me that Her Majesty’s (iovernment have 
no choice but to follow the precedent already set in the case of 
Jamaica. 

The proposed regulations w ill, however, require revision. 
As already pointed out, the whole of the New'World is free’ 
from leaf disease. South America need not, therefore, be included. 
On the other hand, the whole of the coffee-growing countries of 
the Old World appear to be infected. To be of any use. the 
regulations must include Mauritius, tin* Straits Settlements, 
Java, Sumatra, and the Dutch East Indies, as well as the Malay¬ 
an region generally.'* 

I think that a reference to this special disease is sufficient 
to illustrate the importance of \ cry carefully considering the 
whole subject in all its bearings. But I will just refer to the 
scare caused in the United States and Canada by the spread of 
the deadly •* Senile bisect" called the* San Jose Scab*. So sudden 
has been the spread of this pest, and so deadly is it in its nature, 
that the Canadian Legislature suspended its standing orders and 
passed a bill in all its stages in a single* day, absolutely prohib¬ 
iting the importation of plants from the United Stales, al¬ 
though it. was well known that this measure would entail 
immense loss on some of their ow n people. In the United 
States, measure's have* also been taken in a very vigorous man¬ 
ner against tin* spre*ad of the pest. Professor Herbert Osborn, 
in his presidential address last August to the Association of 
Economic Entomologists of the United States, said 

•‘With the appreciation of tlie fact that, insects are con¬ 
stantly being transported from country to country, and that in 
many cases their appearance in a new country marks a period 
of most rapid increase and extended destruction, makes it an 
imperative duty to devise means for preventing such distribu¬ 
tion wherever possible. Whatever we may think as to the poss¬ 
ibilities of suppression or the best means to accomplish exclu- 
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sion, we cannot but agree that such exclusion is the only safe¬ 
guard against such pests. That the* enactment of quarantine 
laws and adoption of systems of inspection will prove an 
absolute safeguard none dare contend, but until some surer 
method presents itself, or it can be shown that this entails 
more loss than gain, it deserves careful attention, the most 
painstaking adjustment of Jaws to conditions in various 
sections, and a cordial support from the working entomologists 
of the country.'’ 

1 will now fully indicate one or two points that might be 
discussed by tins Conference: (a ) All Nurseries, including those 
in Botanic Cardens, should be inspected pel iodieally by a 
botanist and entomologist who should be empowered to recom¬ 
mend tin 1 destruction, if necessary, of infected stock, or adopt 
other means of exterminating any pest, so as to prevent its 
extension; (b) A Law should be passed in every Colony allow¬ 
ing the Governor on the issue of a Proclamation to prohibit 
the importation of seeds or plants from any other country on 
reasonable grounds of possibility of infection. 

The prohibition need not he general ; it might, as has hap¬ 
pened in Jamaica, prevent the importation by any other means 
than through the Botanic Gardens and from some special 
source, such as Kew Gardens. 

In connection with the whole subject, experiments might 
be made on the influence of various manures and of different 
conditions on the susceptibility of plants to disease. In recent 
years something has been done in such investigations. It has 
been shown, for instance, that particular substances, such 
as dextrose, have a strong attractive power for bacteria 
and other forms of fungi. It lias been proved again that 
some fungi which are not, as a rule, parasitic, become so. w hen 
the plant attacked is in an abnormal condition. This side of the 
subject is well worthy of special consideration at some future 
Conference. 


DISCUSSION. 

The Pkksidkxt: The injury done to crops by insect and fun¬ 
goid diseases in the West Indies is, I believe, steadily increasing. 
The. subject is too large to be dealt with to-day ; but tin* time 
has arrived when general action must be taken if we are to 
protect our crops from the destructive influences of pests. In 
all progressive agricultural communities, such as Canada, the 
United States and Australia, it’ has been found necessary to 
prohibit entirely the importation of plants likely to int roduce 
certain specific and well-known pest-’. In the West Indies I 
should hesitate to advise drastic action of this character, but 
there can be no doubt that t he uncontrolled distribution of 
plants nov» going on in these Colonies is fraught iwith danger, 
and sooner or later steps must be taken to ifjgulate their 
distribution and where necessary to inspect and < psinfect them. 4 
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I am satisfied that thousands of pounds are annually lost to 
cultivate rs in the West Indies by insect and fungoid pests. 
Small cultivators, as a rule, abandon their plants when infested 
with disease and take no steps whatever to prevent the latter 
from spreading in all directions. So far nothing has been 
attempted by legislation except to keep out the “ coffee-leaf 
disease " of Ceylon. Jamaica has been chiefly instrumental in 
this direction. In every Colony where there is a Botanic Insti¬ 
tution, the officer-ill'-charge should keep a vigilant watch for 
insect and fungoid pests, give warning of their presence and 
suggest means whereby they can be effectually dealt Avith. 
I would also advise that all plants received at Botanic Stations 
be placed in an enclosure by themselves and kept under a 
system of quarantine for some weeks until it is quite certain 
that they are free from pests. Where necessary such plants 
should be regularly disinfected ; or if badly attacked they 
should be dostroyed at once. In the case of annual crops the 
better plan is to burn everything, sprinkle the land with lime 
and plant some other erop. Where large trees are affected 
with “sooty ” and other blights, the limbs might be lopped and 
the primings burned. Afterwards the main stem and limbs 
might be disinfected so that the new growth may have a 
healthy start. This important subject will, 1 hope, come up 
again at the next Conference, it is evident that something 
must be done ; but I would deprecate hasty action at present. 
To start with, 1 would recommend, as suggested by Mr. 
Fawcett, that general powers be intrusted to the Governor 
of every West Indian Colony to prohibit, under scientific 
advice, the importation of* certain seeds or plants when it is 
known that their introduction would be a source of danger 
to local industries. This simple machinery would be ready in 
cases of emergency, but even this need not be used unless cir¬ 
cumstances absolutely require it. 

Mr. J. H. IlAKT: Having studied this question. I regard 
total prohibition undesirable, as it stops the run of trade and is 
ineffective. For instance, if you prohibit against a country, 
any one could get the plants he requires by having them 
shipped through a foreign port. It would be no use for Trini¬ 
dad, for instance, to prohibit against Ceylon or Jamaica if 
Venezuela (only a few hours sail from Trinidad), is not includ¬ 
ed in the prohibition. 1 agree with the President as to the 
value of a system of quarantine, as I believe it would be much 
more effective and useful and permanently beneficial. Plants 
coming fiom abroad should all be examined or quarantined 
and, when from new countries, treated with insecticides ; but 
it would be preferable to destroy all badly infected plants. 
A system of federation of the West Indies for the purpose of 
quarantining plants would, 1 believe, prove thoroughly effica¬ 
cious. 

The President: I do not quite follow Mr. Hart’s remark 
that total prohibition will not answer. Canada has decided 
that the examination of plants from the United States is 
ineffective because the San Jose scale is so minute ks to occur 
even in the bud scales. Canada has, therefore, prohibited the 
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importation of all fruit trees from the States. The measure is, 
1 admit, a drastic one. but it lias certainly protected the 
orchards of tin* Dominion from an enemy that threatened to 
destroy them. 

Mr. Hakt : What J stated about total prohibition was that 
il’ you prohibit against one country you must prohibit against 
the whole world. Otherwise plants may lie shipped from a 
prohibited to a non-prohibited country and eventually reach 
the country where they are not desired, all tin* same. 

The President : Il is understood that eerlifieates of origin 
are in force. 

Mr. Hai;t: They may he mnnufncl tired. 

The PmosiDHXT: Tltey art' nevertheless regarded, under 
certain circumstances, as an effective cheek on undesirable 
importations. A good deal depends on geographical position. 
No man, for instance, would, take 1 lit' trouble to send plants 
from tin' baited Stales to Jamaica in order to be able to get 
them landed in C anada. The voyage* to the tropics v ould pro¬ 
bably kill them. What we require in the West Indies is a simple 
and effective measure of prohibition under intelligent control. 
When* the risks are ci n^idcrable. as in the case of tin* dreaded 
•’coffee-leaf disease" of Ceylon. I am prepared to recommend 
absol utr prohibit ion. 


BRIEF SUGGESTIONS ON COLONIAL INDUS¬ 
TRIES. 

By Professsor l\ ( Ainionv’, C.I.C., F.C S. 

In om* of your circulars refc*ri ing to this Conference. it b 
stab'd that “ i 1/ is proposed to snirc common action in ripen- 
” ing question- of great importance to the West Indies at the 
present time:" ami with thisohjeet in \iew\ l hav<* colh'ctcd 
a lew suggestion*-, w hich ma> not b<* unworthy of your consid¬ 
eration, ami on which you might, if not now, at some* lime sub¬ 
sequent to this Conference give us (he benefit of \ our advice 
and long experience* in tin* West Indies. 

Siu/ar Man ufitct nrc. 

1 think that it should he firmly impressed upon planters that 
the manufacture of sugar from sugar cam* requires tin* employ¬ 
ment- of men especially trained in that, art, and that it is useless 
to hope to obtain tin* highest yield spul quality of sugar under 
the present, system which leaves the cultivation of tin* cam* 
and tlu* manufacture of t lu* sugar therefrom, entirely in the 
hands of one manager. However competent he may be in 
either branch of the industry, it is practically Impossible for 
him to give to both, and especially to sugar manufacture, that- 
close personal attention which tin* keen competition of the 
present day demands. 
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Tin* manufacture of sugar involves that of nun. which also 
requires special training anil attention. The surest prospect 
of success in this direction is the establishment of central 
factories. 

1 should like* to ascertain the opinion of this Conference on 
a tew points connected with sugar cane cultivation. In some 
Colonies, cultivation of the cam* excels; in others, the manu¬ 
facture of sugar : the two an* rarely, ifevei, combined in any 
one Colony. When* excellence is shown in either branch, the 
methods by which it has been attained should be carefully 
♦studied and utilized for tin* beneiit of other Colonies **> as to 
secure a general and continuous processor levelling up. 

I should be glad to know whether, in the opinion of the 
Conference, tin* use of lnaeiiinery, instead of hand labour, could 
be advantageously extended under the varying local conditions 
peculiar to each Colony. My own opinion is that the amount 
of hand labour that can be profitably employed in cane growing 
is too limited to meet the requirements of good cultivation. 

I would further ask for an opinion on tin* following 
points: - 

(1) As to the possibility of a rotation of crop.-* will* sugar 
cam*, and assuming that possibility, the most saleable crops to 
raise. 

(2) As to the most suitable crop to be used for green 
manuring, the length of time such crop should be allowed to 
grow, whether it should filially be covered in in tin 4 green state, 
or burnt, and then ploughed in. 

(8) Whether fc * eatch crops" are possible, and, if’so. w hat, 
kinds are most suitable. 

(1) Whether such methods would be likely to prove the 
most efficient means of destroying weeds and injurious insects, 
and of preventing the recurrence of those fungoid and other 
diseases that so materially reduce the yield of sugar from the 
canes. 


Pen Manure, 

Tn the Colonies there is a gap in the cycle of industries 
which el. i where are usually included under the head of farm¬ 
ing. As a rule there are but few house-fed cattle here, and 
consequently very little stable or pen manure. It is of great 
importance that planters should utilize cattle for the produc¬ 
tion of pen manure because of* its superiority in many respects 
to artificial manure ; and the rearing of rattle, for sale or foi* 
draught, should be encouraged<as an essential part of the plant¬ 
ing industry. 


Frit if , Fibre and Starches. 

The West Indian Colonies are specially adapted for the 
growth of certain kinds of fruit, fibres and starches; and if 
more attention were given to these products, they would prob¬ 
ably become A ery important minor industries. 

If our fruit cannot yet be exported for want of eold stor- 
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age, we should in the meantime encourage other industries in 
which the fruit might be utilized. Liqueurs could be made 
from lime juice, sugar and rum products entirely tropical; and, 
if successful, might create a large local demand for limes and 
similar fruits which an'now wasted in large quantities. I think 
falernum is a-liqueur which, if better known in Europe and 
America, would command a large' sale. Lime juice syrup 
should be made at every island as it is at Montserrat. The 
preservation of fruit in sugar should also be properly taught 
and encouraged. At present its slovenly crudeness condemns 
it. 

The proper preparation of starches for European markets 
is a subject which requires attention, and tin* methods in use in 
place- like Bermuda, in the preparation of arrowroot, should 
be imitated. 


Fnrrif/n Mu h'/ids. 

It is of primary importance to secure the most favourable 
conditions for the sale of tropical produce in the English and 
foreign markets. 

The important question of freight and other charges inci¬ 
dental to the conveyance and landing of produce in foreign 
markets should reeei\e attention. The freight charges on colo¬ 
nial produce are heavy, ow ing largely to the great distances at 
which suitable markets arc situated. 

The substitution in European markets of a dyed imitation 
of tin* well-known West Indian product (usually sold under the 
name of Demerara sugar) has inilicted losses on the West 
Indian trade to an extent which cannot easily be estimated. 

The addition*' of very large proportions of starch and 
sugar to a relatively small proportion of cocoa, and the sale of 
the mixture as k * prepared cocoa” without any intimation as 
(o the percentage of cocoa it actually contains, is another 
instance of a loss that contributes to the depression of West 
Indian industries. 

Food inspectors and analysts in England have endeavoured 
to cheek these ad (literal ions; but it is obvious that the present 
Food Adulteration Acts cannot give that amount of protection 
which the importance- of the wide and far-reaching issues 
involved demands. 

It is worth while for planters to consider whether a West 
Indian trade protection association should be started and 
experts appointed as inspectors, whose special duty it should 
be to make detections and conduct prosecutions under the 
Food and Drugs or Trade Marks Acts, on the lines now 
successfully practised by the Bacon (hirers Association. 

DISCUSSION. 

The Uhhsiijjont : Professor Carmody has introduced many 
points w orthy of careful consideration between this and the 
next Conference. Some information has already been collected 
on the substitution of machinery for hand labour in the culti¬ 
vation of sugar cane. In some of our (Monies, especially those 
suffering from want of labour, suitable machinery would prove 



140 


of great advantage in cheapening production. Some of the rota¬ 
tion crops for sugar estates have already been indicated by 
Professor Harrison in his British (Juiana Reports ; ■while recent¬ 
ly in the Knr Mullet in (ISOS, pp. 207 20S), attention was drawn 

to a large number of tropical leguminous plants used for green 
manuring. Tn Mauritius the system of green dressing is 
apparently carried out more fully than in the West Indies, 
though a good deal of attention has been devoted to the 
subject in SI. Kitts for the last few years. Tin* excellence of 
Bermuda arrowroot. 1 may mention, is attributed as much to 
the pure water used as to the careful methods of manufacture. 
The remunerative sale of West Indian produce is a subject 
which should be energetically taken up. I entirely sympathize 
with efforts now being made in that direction. 


conclcsiox. 

The Piihsidm.vt : Wo have now reached the concluding 
stage of the proceedings of the first Agricultural Conference 
hold in the West. Indies. It is my pleasing duty to convey the 
hearty thanks of the Conference to those gentlemen who have so 
generously devoted valuable time in the preparation of papers, 
and to those who have taken part in the discussion. Tin 1 time 
for , preparing papers was necessarily vei y short, and that 
renders our obligation all the greater to those who so readily 
responded to my appeal. I believe tin 1 proceedings of this 
Confeicncc will form a valuable record of the efforts now being 
made to improve the circumstances of the We-1 Indies : while 
next. year, if we are spared to meet, we shall -tart with a 
wider view of the 1 prospect before us and he better equipped 
to discharge 1 the duties intrusted to us. 

Rev. Wm. Simms in moving a vote 1 e>f thanks to the 
President said: Sir. Before 1 we 1 close I wish to undertake 1 hr 
plea-ant duty of proposing a. \e>te of thanks to yourself. This 
is in many ways an important occasion. I believe I am correct 
in saying it is the 1 first time 1 in which the whole West Indies 
have 1 met in council.officially, on any subject w hat-ewer (Cheers). 
The Archbishop e>f the 1 West Indie's was in the 1 habit of saying 
that he 1 was the* only individual who had an official connection 
with the 1 whole of the AVest Inelies: but newv. Sir, thear is 
another in the persem of yourself, who has an official connec¬ 
tion with all these 1 colonics. Speaking lor the West halms, I 
may say we were extremely delighted w lien wefemnd that 
the Imperial (iovernment w ere taking up our cause* : that they 
realized the gravity of tlu 1 situation, anel intended te> make 
efforts te> meet it. AVe iced t hat you. Sir, represent te> us in this 
matteT, the 1 sympathy e>l‘ the Imperial (lovornmcnt : anel we 
also feed that you represent to us a bond of union that needs te> 
be draw'll closer and <de>ser between the variems colonics e>f the 
West Indies. 1 think we have every reason te> be pleased at 
having a representative of the Imperial Covorniftenf sitting in 
the chair of this Conference. But apart, from that, we in 
Jamaica at any rate, did feel very great pleasure when we 
learnt who was the Commissioner appointed to preside over 
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the Imperial Agricultural Department in these Colonies. We 
felt delighted in the person appointed. We felt that a man most 
fitted for the post had been appointed. We also wish to ex¬ 
press great thanks to yourself and your assistants for the great 
trouble which you must have taken to bring about this Con¬ 
ference*, and in overcoming the difficulty of* getting persons to 
come here from all parts of the West Indies. In every way 
in which we look at it, from your official position, the personal 
work you have done in the tropics, your kindness as Chairman, 
and the extremely able way in which you have managed the 
business of the Conference. 1 am quite sure I have with me the 
feeling of every one present, in moving a \ote of thanks to the 
President of this Conference. (Loud cheers.) 

Professor Caumodv in seconding the motion said so much 
had been said, and well said, by the Hew. \V. Simms, that there 
was little left for him. He ventured to hope, however, that this 
Conference would he the beginning of a new life for the West 
Indies, and would prove the most important event since the 
islands were discovered by Columbus. 

Dr. Mourns in acknowledging the vote of thanks said : 

The task of oiganising and making the arrangements for 
this Conference was undertaken from the lirst with the cordial 
support of the Secretary of State, and it is largely owing to the 
personal interest taken in it by Mr. Chamberlain that the 
Conference has proved so successful. \ may also ment ion the 
hearty co-operation of the several Covernments in the West 
Indies who at some inconvenience and expense to themselves 
have spared the* service's of the heads of Departments and given 
them permission to take* part in these* proceedings. I may add 
that we* are specially indebted to His Kxcellene*y the* Cenerneir 
and the* (Je>vernim*nt e>f Barbados fe>i* the hospitable ree-eptiem 
the members e>f the Conference have re*e*e*ived and fen* the* use* e>f 
this handsome hall as a meeting place. Ke>r myself 1 nee*d emly 
say that I am fully re*wa.rdeel fe>r the share I have* taken in the 
Ce>nfere*nee by the ve*ry appreciative weirels that have* fallen 
from the mover and seconder e>f the resolution and the more* 
than kind way in which you have endorsed them. 1 have te> 
thank you heartily fe>r the valuable* assistance anel support 
ye>u have* given me as President, anel I trust that at any future 
Cemferenee that may be held in the West Indies the same spirit 
of cordiality anel the same earnest- elesire to further the interest 
of these colonies will be shown as lias been shown at the 
Conference* of 1899. 




AGRICULTURAL CONFERENCE, 1900. 

The Second West Indian Agricultural Conference 
was opened on the Oth January last, in the Hall of the House of 
Assembly, Barbados, under the presidency of Dr. D. Morris, 
C.M.G., imperial Commissioner of Agriculture for the West 
Indies. There wen* forty Bepre^entati ws present, including 
the heads of all the Botanical. Chemical, and Educational 
Departments, as well as beprescntati ves of the principal 
Agriculimal Societies in the West Indies. The Governor of 
Barbados, Sir James Hay. K.C.M.G., Sir (George Pile. Kt., Sir 
Conrad Reeves. Kt , the Members of the Legislature and 1 lie 
priueipal planters were also present. The following is a list 
of the Representatises appointed by the several West India 
(ilovernments to attend the Conferenee: 


JAMAICA. 

The Director of Public Carden* and Plantations (W mi a AM 
Fawcett, Es(|., B.Sc., K.L.S.) 

Tlie Acting-Superintending Inspector of Schools (Ceorge 
Hicks, Esq.). 

Tlic Principal of Cni versify College, Kingston (Bov. Canon 
Simms, M.A.) 


BRITISH CHIAN"A. 

The Government Analyst and Professor of Chemistry (Professor 
J. B. Harrison, M.A, K.I.(\E.G.S., F.C.S.) 

The Government Botanist and Superintendent of the Botanic 
Gardens (G. S. Jenman. Esq., E.K.S.) 

The Act : ng-Entomologist to the Government of British Guiana 
(J. J. Quelch, K*q., B.Sr.) 

The Principal of Queen’s College (J. A. PoTBURY, Esq., M.A.) 
The Inspector of Schools (William Blair, Esq.) 
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The Botanieal-Assistant-in-eharge of Sugar Cane Experiments 
(RoiieuTjiWari), Esq.). 

The Agrieultural and Technical Chemist. Plantation Diamond 
(\ V mm am Douolas, Esq., F.I.C., K.C.S.). 

Represent a tive of the Royal Agricultural and Commercial 
Soeiety of British Guiana (Fukdkrick J. Scard, Esq,. 
F.I.C., F.C.S.). 

TRINIDAD. 

Tlie Government Analyst and Professor of Chemistry (Professor 
P. Carmody, F.I.C., F.C.SA 

The Superintendent of the Royal Botanie Gardens (J. Ti 
Hart. Esq., F.L.S.) 

The Aeting-Inspeetor of Schools (J. II. Collens, Esq.) 

Tin* Principal of tin* College of tlie Immaculate Conception. 
(Rev. \\ r . Caroll). 

Tin* Curator of the Botanic Station. Tobago (Henry Million, 
Esq.) 

Representative of the Trinidad Agricultural Society, (Rev. Dr. 
Morton.) 

THE WINDWARD ISLANDS. 

The Curator, Botanic Station, Grenada (W. E. Broadway, 
Km|.) 

Tin* Inspector of Schools. Grenada (J. ilAlililN. E^q.) 

Tin 4 Curator. Botanic Station, St. Vincent (Henry Powell, 
Esq.) 

Tin 4 (Mlieer-in-t-ha rge of t he Agricidl oral School. St. Vincent 
(Ml rdo McNikll. Es(|.: 

Tin 4 Acting-Inspector of Schools. S(. Vincent (.Miles L. 
Phillies, Es(|. B.A.) 

The Curator, Botanic Station, St. Lucia (.1. ('. Moore, Esq.) 

Tin 4 Agricultural Instructor. St. Lucia (Geokoe S Hi dson, 
Esq.) 

The Inspector of Schools, St. Lucia (F. E. Bendy, Esq.) 
LEEWARD ISLANDS. 

The Government Analytical and Agricultural Chemist. (The 
Honourable Francis Watts. F.I.C., F.C.S.). 

Tin 4 Curator. Botanic Station. Dominica (.Joseph Jones, Esq.) 

The Oflieer-in-Charge of tin 4 Agricult ural School at Dominica 
(1). Tan nock, Esq.) 


The Curator, Botanie Station, Antigua (VV. N r . Sands, Esq.) 
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The Agricultural Superintendent of Sugar Cane Experiments, 
Antigua (F. R. Shepherd, Esq.) 

Representative of the Antigua Agricultural Society (A. P. 
Cowley, Esq.) 


The 


Curator, 


Rota i lie Station, St. Kitts-Nevis (William Lunt, 


BARBADOS. 

The Acting-Chairman of the Education Board (The Honoura¬ 
ble W. H. Greaves, Q.C.) 

President of the Barbados Agricultural Society (The Honour¬ 
able Sir George C. Pile. Kt.). 

Represen tali vi 1 of the Barbados Agricultural Society (IIis 
Honour F. J. Clarke.) 

The Head Master of Harrison College (Horace Deighton, Esq., 
M.A., F.R.A.S.) 

The Island Professor of Chemistry in chemical charge of 
Sugar Cane Experiments (Professor J. P. D’ALBU- 
qCEHqrE, M.A., F.I.C., F.C.S.) 

The Agricultural Superintendent of Sugar Cane Exoeriments 
(J. R. Bovell, Esq., F.L.S., F.C.S.) 

The Inspector of Schools (Rev. J. E. Reece, M.A.) 

The Assistant-Professor of Chemistry (Ralph Raix’LYFFK 
Hall. Esq., B.A.) 

Among those present at the. opening ceremony were His 
Excellency, the Covernor, Sir James Hay, K.C.M.C.; Tlie 
Chief Justice, (Sii* Conrad Reeves) ; The Colonial Secretary 
(Hon. Ralph Williams) ; Tlu 1 President of the Legislative 
Council (lion. Sir George Pile) ; The 1 Speaker of the House 
of Assembly (Hi- Honour F. J. Clarke): The Master in 
Chancery. (lion. W. K. Chandler); Hon. Thomas Kerr, 
C.M.C.; Auditor Ceneral (E. T. Grannum, Es(j.) ; Colonial 
Ti'easurer. (AY. L. C. Phillips, Esq.): lion. W. P. Leauouk, 
M.L.C.; Tlie Chancellor of the Diocese, (Foster Allkyne, Esq.); 
Aery Revd. Dean Phillips; Chairman of the Chamber of 
Commerce. (J. Gardiner A us tin. Esq): AY. 1). Shepherd, Esq.; 
J. J. Law, Esq : C. T. Cottle, Esq., M.C.P. and H. E. Boyle, 
Esq., Vice-1’residents of the Agricultural Society : Hon. E. B. 
Colvin, M.L.C.; G. Laurie Pile, Esq., M.C.P.; C. J. Greenjdge, 
Esq., M.C.P.; II. AV. Lofty, Esq., M.C.P.; R. J. Clinukett, Esq., 
M.C.P.; Hon. Timothy Year wood, ALL.C.; G. Lingwood, Esq.; 
AY. A. Horne, Esq. (Colonial Bank): Commander Owen, R.N.R., 
(Superintendent Rojal Mail Company)*: E. L. Skeetk, Esq,; 
H. E. Thorne, Esq.: E. E. H. Thorne, Esq., F.I.C.; AY. T. 
Armstrong, Esq.; S. J. Eraser, Esq.; AY. il. Smith, Esq. The 
following officers of the Imperial l)e]>artmeiit of Agriculture 
were present:- the Travelling Superintendent, Mr. G. Whit- 
field Smith; the Entomologist, Mr. Harold Maxwell-Lef- 
Hoy, B.A. ; the Lecturer in Agricultural Science for Barbados, 
Mr. Albert Howard, B.A.; the Lecturer in Agricultural Science, 
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lor Jamaica, Mr. W. H. Hittfasiiavy, M.A., 15. Nr.; Mr. 15. Mason ; 
Miss 15. I{i»i»i\soN and the Acting-Secretary to tin* Conference, 
Mr. A. <i. Uowkll. 

The bepresentai ives were rcecivcd in t in' Uall of t in* 
House of A-scmbly at 10..‘50 a.in.. by His Kxeelleiiey tin* (JoVFii- 
Xon. w ho opened the Proceeding by tin* follow'in# speech ; 

b\nn> and OkxtlivMKN : It is with great pleasure that I 
open 1 he proceeding"' on this occasion and 1 congratulate' I )r. 
Morris on (In 1 support he has received a- proved by the large 
number of representatives assembled from all parts of the 
West Indies, ami on behalf of this Colony I oiler them a. most 
cordial welcome. The meeting this year is. I consult r, of 
special interest, for not only are the highest seienl ilic ant hori- 
ties present but. 1 am glad to say, we have with us represen¬ 
tative^ of all the piincip.d Agricultural Societies in the West 
Indie-. Thu- Science and Practice a re cio.-ely assucia t ed, as 
t hi y undoubtedly should ( i \er In*, for valuable as N a Confer¬ 
ence of Kxpcris. the best ic-ults can onI> be obtained when 
t! in-e intei'e-led in the piactieal side of the <pw-iions consider¬ 
ed abo t d.*' pariiu l he d< !i be ml ions. As will be -ecu from the 
\ gem la Pa jx r there are many subjects of i»»i j m >r l n n 1 to be 
di-eu sed and eur time is \ ei \ limbed. I -hall therefore with¬ 
out further prefaee request Dr. Morri- to pioceed with his 
address 


T11P IMIKSI i >F Vps A 1 )S )K Fss. 

Dr. Mounts then ro-e and a d. I regard it a- a great 
privilege to meet you. a- tic 4 ehe-en l\epre-en < a t i ve- of the 
We-t indi«s, in Conlerence todav. 1 ajipierinb 4 deeply t he 
action of the several Covcrnment- in spaiing the services 
of their officer- to attend tin- (’onference and no le-s the 
Covernment of P»arbado.- for it- continued ho-pitality in 
lending u- the u-e of this Hal! a- a meeting place. 

Xoi only is every Colonv prominent l\ represented by those 
eiijra,'red in botanical. ('hemicaL ard Kducational efforts in tJie 
West Indie-but w e ha ve, a bo. a mongs t us gent lemen deputed to 
attend in behalf of 1 he principal Agricultural Societies in the-e 
(oloiiir-. We have, therefore 4 , not only ofii<*ia 1 but non-official 
represeutat ion. r I hi— should tend to give our dclilicrations a 
wider -cope and bring them into closer sympathy with tho-e 
aetnally engaged in agricull lira I pursuits. 

1 regard your pre-cnee here as a proof that, you share with 
me in realising- thc‘^ra\t» character of the present cireum- 
st anees v>I* t Im-e Colonies. Also, of \ our earnest desire to do all 
in your powei to imjirovc«! hem b\ the special know ledgo w it h 
which each of you. in his own particular branch, is ( k (piipped. 
Many now present wore hen last year and since that time 
they have. I know. been busily engaged in carrying out some 
of tin* recommendations 1 hen adopted. 1 doubt not that, by 
Mich efforts, we shall, before long. do much j,o increase the 
material prosperity of these Colonics. 

In reviewing the work of the past year, there is much to 
encourage iis ; but on the other hand, 1 frankly admit, we are 
more and more sensible of the enormity of the task before us, 



117 


and the need for active and united action to overcome the diffi¬ 
culties Avhicli confmnl us. 

T believe no simrle agency is likely to prove so useful in 
this direct ion as these Conlerenee-i. I{ h recognised that iso¬ 
lated and individtial efforts. however earne. t and judicious, are 
bound to flu# and, sooner or later, to be abandoned. Tin 1 rift 
ua rt hi in the W est Indies is too yreal to be overooiiie by increlv 
spasmodic efforts. lienee. the slic kest ion of these ('olio reiices. 
We b a\ e lic i t' an opport unit y of renew ini'’ and si renut heniiiy 
our forc(*s : and. niter careful eon-id era t ion. of n( ilisiim’ t limn to 
t he best ad\antage. Tiiere are also t be indiie<t benefits likely 
to arise from t he.se (’onfcrcnrcs the result of friendly inter¬ 
course and a mutual exchange of ideas ai.iony-t tho-e enquired 
in a common work. It would, I admit, add to the interest and 
value of I iiesr ('onIereia ( i s if \\ r could cha.nye our meet iny jilace 
and visit each Colony in turn. \l present, a! least. I reirret to 
find this is not pract icaMc. || would not only extend the 
} »erio( 1 during which Kepn srntn lives would r<‘f|uire to be nh-eiil 
from t heir dut ifs. but it would increa-e t heir e\pen-e- nearly 
t liree-fold. 

lnd‘T existing a rra 11 ^‘iiicii t - aitendanee it 11 m * Confluence 
in\olves an ab-enee. in tin majority of ease--, of M*a reels a week, 
if the Conference were tomeel a - ^:m,^st e< I at Trinidad, British 
<biiana. or Jamaie 1 . it would rep* lire an ab-ene-* of nearly t liree 
\\ eeks. An annual ('onfeieir'e and*a t he e cii ('UinU;nius w ould 
he impossible. 

in closing these introductory remaik-. I would draw at¬ 
tention to l hi 1 list of subjects {o bf* dealt withal this cmeiiny. 
Several are of considerable inteie-t and i.ap .01 tarn1 am 
greatly indebted to tlioM* who have kindly prepared paper-, 
and I trust that in 1 hr eour-e of t lie di-ru--in,i following them 
we shall have placed before ii>. nere--a 1 * i I\ in a brief form, as 
<»i 1 r t ime is limited, tin* \ irw s of all w ho lia ve pr.iet ical know 1- 
edye of tin* point s at C-in . 

ixor.s'i 1 : A . 

The most proiuineiit of t lie recommendat ion- made by the 
Koval Commissioners for huildmy up the pro-pci it y of tie 
West Indies was tin* “ 1 e-toration of the siemr industry to a 
eonditiou in which it could profitaoB he eniricd on.’ In 
tin* addi’(*-s last year 1 stated that 1 In* I >epa ri menl. ov er v» liieh 
I have the honour to preside, fulls recognised i h i - fluty and 
was prepared to di .charge it f.dthfullv and <ealoiisl\. The 
prominence a^ain idvmi to the si^H' iiuhist ry in the proceed¬ 
ings of this ('onlnvmr indicate- the desire to tontimic thi- 
vv ork. 

During tin* last twelve months Sui»ar-eane experi meat s 
liave been carried on in all of vviiat are Pa m *d tin* “ Suyuir 
Colonies.": Some of (hem liave already shew n distinct promise 
of success. Thi 1 experiments hitherto carried on ai British 
Cuiana under Professor Ban Con and .Mr. Je.mian are to lx* ex¬ 
tended by meansofan Imperial arrant approved b\ t he S *errtary- 
of-Nlate. Tlie results of Iho-eat Trinidad, started smik* time 
a^'o by Mr. Hart, have now. for the first time, been carefully 
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worked out by the principal Chemical and Botanical Officers in 
the Colony. The experiments at Barbados under Professor 
d’Albuquerque and Mr. Bovell have been expanded into 12 ex¬ 
periment stations, covering in all about 140 acres, to include 
this year an extra Manorial station and an Irrigation station, 
the latter for testing, under special conditions, the chemical 
selection of “ seed ” canes. At Antigua and St. Kitts, Mr. 
Watts has in hand experiments, likely shortly to be extended, 
to fulfil the most immediate requirements of planters in those 
islands. In Jamaica, there lias lately arisen a very considerable 
demand for new canes which are supplied from the collections 
at the Hope Cardens. As soon as the services of a competent 
Agricultural Chemist are obtained sugar-cane experiments on 
systematic lines could also* be started in that Colony. 

New seedling canes continue to be raised in most Colonies. 
Their merits, so far as known, are, fully given in .Reports issued 
locally. The Barbados Seedling No. 1 17, prominently referred 
to at the last Conference, has fully maintained its position in 
this island, and after six year's experience is regarded by plan¬ 
ters as a most valuable variety. Under favourable conditions 
of soil and climate, the amount of available sugar contained in 
it at Barbados is at the rate of 3i tons of sugar per acre. As 
illustrating what the planters think of this cane I quote the 
following from the fortnightly summary of the Hnrluahu s* 
Afjricultural Reporter, December 23, 1S09: “The ups ami 
downs of this season’s rainfall has enabled us to study more 
closely the behaviour of the new varieties undei the stress of 
continued dry weather. So far it certainly appears, that in the 
matter of endurance, as well as in many other good points, H. 
1J7 clearly takes the lead. Where planted with other varieties 
the contrast is strongly in its favour. A midland planter, who 
is a very close observer, found in a mixed field of Whitt 1 Trans¬ 
parent and B. 147. that the latter had. on the average, about 
double the number of stout canes to (lit* hole no small ad¬ 
vantage when we consider the sugariness of the new \ariety - 
for the difference may be measured by many tons of sugar. 
B. 147 has, too, the inestimable*, advantage of being a rough cane 
outside, with a tough rind, and covered with a coating of dry 
leaves, which however drops off readily when the cane is fully 
ripe or cut. A spot of this cam*, which we saw lately cut for 
plants, was remarkably free from the common cane-borer of 
which it was very difficult to find even a single specimen.” 
There are other promising canes such as B. 100 which, in some 
districts, has yielded excellent results. A Demcrara cane 
(I). 145) after experimental trials extending over 5 years lias 
twice shown results surpassing even those of B. 147. It is 
apparently very susceptible to drought. B. 15(5. a. cane with a 
high average yield, has shown, on an average, of 5 years, 
available sugar at the rate of 7,302 pounds per acre. About 
twelve varieties iu all are under experimental trial on plots of 
several acres, distributed over the island, under the ordinary 
conditions of estate cultivation. In addition there? art* several 
varieties taken up by private planters. ’ The Bourbon 
cane, until a few years ago almost exclusively cultivated 
here, has now been discarded in favour of new varieties. 
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In addition to raising new varieties from seed, experiments 
are in hand with canes raised as the result of “bud variation” or 
sport. A striking instance of this mode of variation in a red 
ribbon cane was obtained last year. A drawing of the original 
cane, as also of the sport derived from it, is slum n to-day. 
Also of canes grown from the hitter. According to Professor 
Harrison “the best seedling varieties at Demerara have been 
obtained from the red-ribbon ranc." This indicates a special 
susceptibility of variation in this cane both in seedlings as well 
as in sports. 

There are still numerous problems to be solved connected 
with the production and select ion of new canes. Some will be 
brought before you to-day. It is evident that, as yet, we are 
only on the fringe of a great.subject. If eventually we are as 
successful in improving the cane as European nations have 
been in improving the beet, we need not despair of the future 
of the cane industry in these Colonies - provided, however, 
the manufacture of the sugar is carried on with equally 
i m pro'vet 1 m el- hods. 


SlUt Alt FA (TOR IRS. 

Outside British (Juiana and Trinidad no are still confront¬ 
ed in these Colonics by difficulties in extracting all the juice 
from the canes and in making high class sugar at a cent that 
will enable the planters to compete successfully in tin* markets 
of the world. Lt is universally admit ted that this can only be 
done in the sugar islands of Barbados, Antigua and St. Kitts, 
by the establishment of what is known as the Central Factory 
System. Several attempts were made last year to deal with 
this subject, but, so far, nothing has been actually done. Wo 
have, -however, gathered a considerable 4 number of facts, many 
of them new, on which to base 4 future action. In Barbados the 
general feeling appears to be strongly in favour of starting a 
Factory on a co-operative system. The planters are confident, 
“from the information put before them as to the cost of a well 
equipped Central Factory, that with the capital obtained on 
favourable terms and with careful management, eo operative 
central sugar factories would ensure 4 the sugar industry of the 
island being profitably carried on.” They sum up the result 
of their enquiry as follows: “That, with a co-operative 
central sugar factory, erected at a cost, of say TOO,000. paying 
interest at 0 per cent, sulking fund at 0 per cent., and deprecia¬ 
tion fund at 4 percent., it would bo possible 4 to pay the planters 
10s. per ton for their canes as an advance to enable them to 
pay their way until the end of the reaping season, leaving a 
profit of £15,710 to be divided among them, this profit being 
equal to an additional 0s. 7d. pen; ton of canes, or altogether 
10s. 7d. After the sinking fund has redeemed the capital tlio 
charge for interest and sinking fund Would eeas<\ increasing 
the profit by £0,000 per annum, eepial to Is. Od. per ton of 
canes, making a total of 18s. Id. The depreciation fund would 
be available fey repairs and improvements, thus ensuring that 
the factory would be in good order up to date when it be¬ 
came free from all charges. There is strong reasou to be- 
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licvo Hint a factory could be erected for lens than £60,000.” 

This it is admitted represents the working of a Central Fac¬ 
tory in its most favourable* aspect. Hu I in any case if the plant¬ 
ers obtain a substantial increase* on their present returns the 
stability that would be given to the industry in being able to 
produce high class sugars suitable for all markets, instead of as 
now. suitable only for one market, and that a precarious one, 
would be a considerable gain to the island. 

The general expression of opinion in Barbados, is contained 
in the following extract^ from a Petition presented by the 
Barbados (Jcneral Agricultural Society to theCcnciul Assembly 
in May last : " That the question of Central Factories as 

applied to tin* sugar industry of this island has been carefully 
inquired into again by a Committee of this Society in connec¬ 
tion with the recent visit of Sir Cuthbcrt Quiller and Sir 
Neville Lubbock, and that I ho conviction has deepened in tin* 
minds of all who have considered tin* matter that Central 
Factories are not only absolutely necessary for tin* maintenance 
of our sugar indust ry. but may bo relied on for reinstating it. on 
a Mire basis: pm\ ided they art* worked on a co-operative sys¬ 
tem. For if Mich Factories arc* erected bv outside* capitalists a 
\ery large* proportion of tin* increased prolit expected from 
their erect ion would lx* spent out of tin* island, whereas if 
erected on a cooperative system by groups of landowners as 
provided for by the Act passed by Your Honourable House* in 
1S05. a considerable proport ion of Mich additional profit would 
be spent locally, and all cla^-e- of our mmmunity be thereby 
benefited. 

That your JVtitioners hav e reason to believe that the 
landowners of tin* bland an* desirous of improving t heir system 
of manufacturing Migur and that. t hev would gladly co-operate 
to do so if capital could lie obtained by them on favourable 
terms, such as w ould be possible if Your Honourable* House 
would pass an Act to enable* it to In* obtained under guarantee* 
of the (jlovernmenl of this island/* 

At Ant igua, t lie quest inn of Cent ml Factories tap pears to 
have* presented a simpler aspect than in Barbados. It is under¬ 
stood that most, if not all. tin* leading planters there have* 
already agreed to accept- His. per tern for their canes dcliveml 
within a-given distance, and to engage to Mqtply the* factory 
eontinuously for a period of at least ten years. The*re is tu be* 
a division of profits between the* factory and the* planters 
beyemd 1 he* amount actually required to pay interest, provide a- 
sinking fund and allow'for <lcpre*ciat ion of machinery. If all 
the conditions arc fulfilled, the* factory is ultimately to be*ee>me* 
the* property of the* planters. In tlie* course* of the* disensssiou 
on Central Factories this afternoon it is ]>robable that, the* 
subject will be more fully prcscntcel to you. 

uFiirnxo cost of rrr/nvATiox. 

Side* by side* vv ii h the* raising of new canes and the* chcap- 
e*ne*d and improve*d manufacture of sugar, we* havp 1e> consider 
the reduction of the cost of cultivation. For instance*, at pres¬ 
ent, it is estimated that tlie system of maim ring adopted at 
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Barbados posts at the rate of £i) per acre per annum. Whether 
this large expenditure is absolutely necessary can only be de¬ 
cided after careful and exhaustive experiment. Kfforts in that 
direction are now being made It may lx* possible, but it is 
not yet proved, that a good deal of tin* artificial manure* now 
applied to the land is not really effective in producing a corres¬ 
ponding extra yield of sugar. Similarly with the costly system 
of pen manuring now employed. 

A re-examination of tin* value ol* green manuring as an 
economical means of fertilising cane hands, deserves careful con¬ 
sideration. 

It has long been known that the fertility of arable land was 
greatly increased by occasionally growing leguminous crops 
such as beans and peas. The practice lias already been followed 
in tin* West Indies. Since ilellreigel dbcovered a few years ago 
the scientific explanation of tin* part played by leguminous 
crops in lixiug the free nitrogen of the air, the subject has 
assumed great importance. It is possible, by lining exactly the 
right plant* ami treating them in tin* most advantageous 
maimer, that we shall find in green manuring a means of 
enriching cam* soil" at a comparatively -mall co-t. Mr. Bovell 
w ill read a paper w Inch I trim! w ill lead to a useful discussion on 
the subject. There will also lie shewn numerous specimens of 
leguminou- plaids, with nodules a ml tubercles attached to I heir 
roots and a slide shewing the microscopic ouranisins inhabiting 
them ha\ ing t he pow er of fixing atmospheric nitrogen and thus 
enriching l Ik* soil. 

The cost of cult ivat i<>n may also he reduced by increased 
attention to rotation and catch crops, t him grow ing to a larger 
extent than at pre-ent the foodstuff* ami supplies imported 
from ot her count He-. 

I Miring seasons of drought tliere is often a scarcity of food 
for eatt lc and horses. It ha" been Miggesf cm! t hat by t he general 
use of silos, already existing on some estates in this island, 
large (plant hies of valuable fodder, now lost, could lx* preserved 
in excellent, condition. Mr. K. K. II. Thorne 4 will rend a brief 
paper and give his own experience on tlib subject. Again, in 
(Queeiwla im I. dairying is being taken up in connection with cane- 
farming. The t w o industries appear to lx* mut ually beneficial. 
Not. only does the milk find a remunerative market, hut the 
manure from t he eat tie consuming t he cam* tops great ly improves 
tin* land. With dairying again pig-raising is associated and 
apparently w itli very profitable results. Tropical (Queensland 
a few years ago produced no sugar. It now produces, not only 
HU,000 tons of sugar, chiefly by white labour (for by tin* last 
returns there* were only 7,000 Kanakas in the Colony) but it 
exports condensed milk, bacon and hams. Tin* production of 
tin* latter in ISOS, was nearly seven million pound". 

sr ns11 >i a it v l x i > tstk i ms. 

Next to Sugar. Cacao is tin* mud important production of 
the West Indie" 1 . Trinidad is probably more* noted for its cacao 
than its sugar. “ During the last. 20 years” according to the 
official returns “while there has been a net decrease in the 
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value of the sugar exports of £712,014 there has been a net in¬ 
crease in the value of the eaeao exports for the same period of 
£1,218.522."* 

The prosperous little island of Grenada is wholly dependent 
on cacao and spices. The exports of cacao are of the annual 
value of £130,000 to £100,000. Of the spices (nutmegs, mace, 
cloves Ac.) about £20,000 annually. Cacao is also grown in 
St. Lucia and Dominica. The exports in each of the latter is¬ 
lands in 1808 were over one million pounds of the value of about 
£30,000. 

Whore suitable conditions exist for cacao growing it is an 
industry that offers remunerative returns and deserves to be 
encouraged. It requires little labour, compared with sugar, 
and is adapted for both large and small cultivators. No special 
appliances are required for curing, and the demand is steadily 
increasing. 

At Grenada, St. Lucia and Dominica where many small cul¬ 
tivators have already established patches of cacao it is proposed 
to alibi'd advice and assistance by means of travelling instructors, 
and establish experiment or model plots in each district, as 
object lessons in right methods of cultivat ion. It is believed, 
if this were done, the 4 exports of cacao would be greatly increased 
in Grenada and more 4 t han doubled in St. Lucia and Dominica 
within a short period. Sir Alfred Moloney, who takes a deep 
interest in the work of this Department, has referred to the 
subject as follows : 

“ In connection with the Imperial Department of Agricul¬ 
ture he wished to allude to a scheme that had lately been 
brought forward, which, if realised, lie 4 felt confident would 
prove in the future an essential factor in the improvement and 
development of the various economic cultures of Grenada. It 
was proposed, he said, to establish model patch gardens or ex¬ 
periment stat ions as object lessons in the different parishes and 
districts. The present time was most opportune for the 4 initia¬ 
tion of such a scheme: the Agricultural Society was vigorous 
and flourishing, its members were energetic and influential and 
if this idea were taken up and carried out by them, it would 
confer alasting benefit on the entire agricultural community of 
the island. Jn order to be placed in a position to carry such a 
project into effect lie understood that the Department would be 
ready to extend, say to an acre of cacao in each parish placed 
for the purpose at its disposal for a certain number of years by 
the propiietor, but continued to be worked by the owner, that 
expert attention, advice and control w hich would result in the 
maximum crop derivable from the culture, lie did not think 
it necessary to enlarge 4 on the benefits to every section of 
the Agricultural community that must accrue 4 from the estab¬ 
lishment of such model gardens dr experimental stations, if es¬ 
tablished in suitable place* and easy of access to the agricul¬ 
tural population." 

A striking instance of w hat may be done to assist small 
c.rnio cultivators exists in the island of Tobago. As the result 

*Keport of the West Indian Royal Commission, 1897, p. 102, par, 147, 
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of the employment of a Cacao instructor (at £84 per annum) 
Crown lands that up to-a few years ago had been entirely unpro¬ 
ductive are now yielding crops of tin* value of £2,000 annually. 
Jt is evident the only way to reach the small cultivator in 
country districts is to carry know ledge to him and give him 
practical field instruction on (lie lines pursued in Jamaica and 
so clearly described by Mr. Fawcett at the last Conference. 
( HV.s7 India Bidfcfin vol. I. pp. 1 OS-11J.) 

In British Burma, where earao was formerly largely pro¬ 
duced by the Dutch and where, according to the (Government 
Botanist, •* with due selection of situation and soil few coun¬ 
tries are belter adapted to cacao cultivation” there is an 
excellent opening for similar instructional efforts amongst small 
cultivators. 

Codec cultivation, of late, has been discouraged by low 
prices. A new estate of about 200 acre-, has lately been opened 
at* Dominica, by a Ceylon codec planter, at. an elevation of 
2,500 feet. The result of this effort will lx* watched with 
interest. If successful, Dominica should regain its former 
position as producing same of the finest coffee in the New 
World. The return" on 1ir*4 class coffee grow n in tlie Blue* 
Mountains of Jamaica ha\ebeen little affected by the recent fall 
in prices. 

A regular plantation of india-rubber trees, tin* first, in the 
West Indies, is being e*da bli-Jied at Tobago by Mr. Ernie 
Howard. The species selected D the Central American rubber 
tree, locally know n as “ Fie*" or ** (’audio" {('nxliUna riasfica.) 
It was recently reporled that this tree was found wild in Cuba. 
This is e\ideuily an error. Blibber trees are being planted in 
small plantations and in isolated groups also in Trinidad and 
Jamaica. The cultivation could be successfully established in 
some localities in British Cuiana an here. already. one or more 
\aiuablc species an* found in a an ild stale. 

Fruit cultivation still continues to expand in Jamaica. 
With other Mibsidiary industries it is mwv of tin* annual value 
of m*arly half-a-million sterling. In other parts of tin* West 
Indies it is impossible to establish an export in fruit without 
suitable means of shipping it to a reliable market. Inter- 
colonially much more should lx* done with fruit. This might 
afterwards lead to a regular fruit business w it h the Failed 
States and Furope. (Grenada. St. Vincent, St. Lucia, Dominica 
and Montserrat could grow fruit with great success. In the 
cultivation and selection of fruit as, also, in handling and pack¬ 
ing it, a complete* change must take* place before West Indian 
fruit (especially oranges, pine-apples <Ac ) can compete with 
product* from other countries. As Herrick ha< it : 

“If lit t It* labour, lit tie la re our gains : 

Man's fortunes arc* according to his pains.” 

It is a. singular circumstance that. Australian oranges now 
find their way, on board the Boyal Mail Steamers, all the way 
to the West Indies. Their chief merit is that they are avail¬ 
able in the off-season ; anti, further, they are always carefully 
selected, and packed and shipped in small, handy eases. 
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Dunn# certain seasons of tlio year a considerable demand 
for certain classes of produce exists at St. Lucia, by people 
cun ployed on military and harbour works, at Barbados for fruit 
and \ e t u*olables not .grown in the inland, and at Trinidad and 
Brit ish (hiiana for those* ennpJoyed on sugar estates. Supplies 
could bo shipped from tin* Virgin Islands, Anguilla, Memtserrat 
and Dominica, CareTul encpiiry is be*ing maele* w ith the viewv 
e>f ele*ve‘loping this branch of inter-colonial trade*. Bossibly by 
publishing w <*e»kly information re*^pe*e*ting the reepiiivmemts of 
eacl) Colony and the* prie*e*** paiel. something eould be usefully 
done in this direction. It is proposed to appoint local agents to 
supply authentic particulars and gi\e* hints a*-; to what is 
actually reepiired. r thi.s woujd tend te> save elisappoinfluent- 
and loss to the shipper^. 

A(;iM(Ti/rri *al kdccatiov. 

A e\arrful study of tin* subject of Agricultural education 
appe*ars to show that tin* te*nde*ncy of the e*\isling edue-ational 
system in nuisi, if not all. of llic We*st Indian Colonics, has 
been to give the peasant a dislike* for manual labour and to 
disassociate him from the cultivation of the soil. This lias no 
doubt been, primarily, due to the absence of suitable I raining on 
tin* part of the teachers and to tin* educational methods in 
these Colonic-, following too closely those of tin* British Isles, 
it i*> inconceivable in communities so cio->cl\ interested in 
the cultivation of (Ik* soil that Agriculture should not only 
have been entireh neglected but that th<* (‘liroiiipn^irn'iil of 
school lib* should have* discouraged at tent inn to it. Owing to 
tin* early period at which many of the children are removed 
from school and the invgularit y of t heir at tendance, it is not 
po^iblc t hat nmcli, if any. direct teaching in agriciilt lire* or 
w hat has been called '* faruling " can Ik* givem in (‘lementary 
schools. A\ r J 1 ; 1 1 D first rc<piir(*d is that-a s(*ries of object lessons 
be given by intelligent and sympa f ln*t ie* teachers in all e*lnsse*s 
of schools <o that, to adopt the words of (ho Archbishop of tin* 
West Indies, “the entire* youth of iIicm* purely agricultural 
communit ics should be traim*d in a n a t mo^phere* favourable to 
agrieult lire*, t hat tln*\ dumld grow up interested in it-and that- 
they should learn that tilling tin* soil and caring for crops is a 
work worthy of b<*ing stuelied by intelligent minds and likedy 
to h*ad to gre*ale*r h(*alth as well as givatrr prolit than the 
puivly (‘lerieal work w hirh is now'so ke*e*nl\ sought for by the 
more capable peasant bo\ s in the West Indies/ 

Tlu* scheme* of agricultural instruction suggested to me*e*t 
the* imgicdiati* re*epiireme*ntof e*le*me*ntary schools aims lirst- of 
all at rendering t In* exist in# te*ae-he*rs <-e>mpe*te*nt to give simple* 
objend-le*S"ons fearing on Agrie-ultiire and illust rate* t he*m by 
e*\pe'rimcnts and actual spe*cime*ns. Lxamp!e*s of growing plants 
should be* grown in pots auel be>xe*-> uneler the* e*ye*s e>f the* chil- 
elre*n and eve*ry stage* e>f 1 !ie*ir growth as A\e*l! as the* coneli- 
tions fa a emrable* lor rapid anel successful eleve*lopme*nt shoulel 
be e*h»arly explained. This much is within the* re*ne*h e»f the* 
pe>e>rest sediool in the* West- Inelit*s. All, howe*\e*r, ele'pemels em 
the* ameHint e>f kimwlcelgc anel the interest threwn iute> the 
subject e)ii the part of the teachers, it- is proposed to assist the* 



teachers at present in eharye ofschools by affordiny them the 
means of attendiny courts of lecture- (hiring 11 mm r holidays. 
While attendiny these lectures, all out ol* pocket expenses, 
(except- in Lritish (iuiana. 'Trinidad and Jamaica) aiv paid by 
the Imperial Department of Ayriciilt lire. Lectures to elemen¬ 
tary tea-el lers were started last -year at Trinidad. St-. Iaieia and 
Barbados. In eaeli ease* with -inyular siior^. They will be 
continued next week at Tobayo. (irenada, St. Vineetit and 
Dominica. The teachers so far ha\e shown themselves most, 
anxious to aeipiirc know Ic mI• of the principle.- ol* Ayri- 
culture and it is anticipated that duriny tin* next two years 
most ol't he (xxist.iny teachers throiiyliout the We-t Indies will 
have passed throuyh tin* inil ial cour-c of I raininy. The teachers 
now at the traininy colleyes and all future students passiny 
throuyh such eolleyes should lx 1 fully in-trnctcd and In* com¬ 
petent to teach Ayriculture before they an* placed in eharye of 
school^. Kor t ho present. HlaekieV Tropical Header'-." Looks 
I and II. arc 1 recommended for in* in school-, but yreal care is 
required to prevent mere book know'lcdye, which i- worthless 
takiny the place of the intellectual education and tin* hand and 
cye-traininy neecs-nrx for agricultural pursuits. To (explain 
chearly what should be aimed at in I his connect ion. I cannot do 
better than quote from a publication recently b-ued by the 1 
Drench Government on the ” Teaehiny of Klementarx Ideas of 
Ayriculture* in Dural Schools": 

** > n-truct ion in the elementary principle's of ayriculture 
such as can be properly included in the pioyramme of primary 
school-., ouyht to be ad<Irc--c<I lc— to the 1 iiK'inory than to the* 
i ut elliyoiiee of t he children. It should be ba-ed on observation 
of the <*\eryday faeH of rural life, and on a system of simple 1 
experiments appropriate to the resources of the school, and 
calculated to briny out clearly tin* fundame'ntal scientific pri- 
eiplcs underlyiny the* ino-t important ayricultural opera tions. 
Above 1 all. the* pupil- of a rural school -liould be t-auyht the 1 
ivasons for 1 lie-c 1 operations, and the explanations of the 
phenomena which accompany them, but not the details of 
methods of exeeut ion. still les- a re-time of maxims, definitions 
or ayricultural precept-' To know the 1 essential conditions 
of 1 he yroxvthcf cult i\a tod plants, to understand the 1 reasons 
for the 1 work of ordinary cult i\at ion-, and for the rules of 
health for man and domest ic animals such are* matters w hich 
should lirst be 1 t-auyht to everyone who is to live* by tilliny the 
soil ; and this can he* done only by the experimental method." 

A., a hiyher staye in Ayricultural education it is proposed 
(>o maintain ayricull ural schools the* first at St. Vincent, St. 
Lucia. .Dominica- and St. Kitts. The boys will be fed. (*lot-hed 
and trained fre*e. Admission to these schools will be offered as 
an exhibition to boys in elementary schools of about 11 years of 
age who have passed tin* IV Standard and who show moral 
and intellectual aptitude for such instruction. 

We have next the scheme of instruction in Ayriculture to 
boys in Secondary and Iliyh Schools assisted by the special 
lecturers in Ayriculture provided by the Imperial Department,, 
At tlie same schools scholarships are offered to boys from the 
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country districts, the sons of planters in moderate* circum¬ 
stances, who intend to devote themselves to agricultural 
pursuits. 

Lastly, there are*, lectures to the younger generation of 
planters and others engaged in Agricultural pursuits to all’ord 
information and assistance in elucidating thescientiiie problems 
which underlie the practical work in which they are daily 
engaged. 

This is a brief sketch only of tin* scheme of Agricultural 
Education now being actively carried on in those Colonies. Tin; 
detaiL have been carefully and gradually cvolv ed in conjunction 
with thoughtful and lending men with great eduetit ional experi¬ 
ence, and it may bo confidently anticipated that- if efforts art* 
consistently sustained foi a generational least, we shall lay 
the foundat ions of a larger measure of prosperity for all classes 
of i )eople in these Colonics, both white and black, than has been 
possible in any previous portion of their history. 


TKKATAIKXT OK DISKASKD PLANTS. 

At the last Conference, following a. paper read by Mr. 
W. Fawcett, F.L.S., on the prevention of the introduction and 
spread of fungoid and insect pests, it was very forcibly 
impressed upon us that some general effort- was necessary to 
be taken in the "West Indies to protect our crops from the 
destructive influences of pests. Action under this head would 
naturally divide itself into two categories : (1) the effective 
treatment of pests already existing, thus eradicating or 
cheeking their spread amongst economic plants; (2) tin* 
adoption of such measures as may In* found suitable and 
convenient to prevent the introduction of other pests into the 
West Indies. 

Jn rcgaid to the first, I may mention that the Secretary 
of State lias approved of the appointment of an Economic 
Entomologist on the staff of the Imperial Department of 
Agriculture. The officer selected for the post Mr. IJ. Maxwcll- 
Lefroy, B.A. of King’s College. Cambridge, has already arrived 
and taken up his duties. His services will be available to the 
West Indies generally and lie will travel as required. In the 
ease of Jamaica, and British (iuiana, where the Curators of 
the Museums in those Colonies have* already given valuable 
assistance in this direction, both to the Government and the 
general public, it is anticipated that Mr. Lcfroy’s collaboration 
will not be necessary. This will allow him more time* to 
devote to problems connected with the other Colonics where, 
i fear, the destruction of food and other crops has reached a 
stage that will require the utmost energy and skill to deal 
with it. The injury done by scale-insects (Coccids) amongst 
citrus fruit (limes, oranges, grape-fruit <kc.) has in some eases 
led to the total abandonment of cultivation. After a careful 
study of the life-history and the identification of these posts 
steps will be taken to deal with them by spraying" and 
what is known as the “gas treatment A so as to reduce their 
number and operations within such limits as will enable 
cultivation to be carried on without serious loss. Scale-insects 
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also attack cocoa-nut palms, and almost every economic plant 
in the West Indies. 

Specimens of insects causing injury to plants and intended 
to be reported upon by the Imperial Department of Agriculture 
should, in the iirst instance, be. sent to the Commissioner 
through the chief botanical officer in the Colony, accompanied 
by full details and securely parked for transmission by post. 
With regard to the second of t he steps necessary to be taken, 
viz: to adopt measures to prevent the further introduction of 
pests into the West Indies it would be well to extend action 
under this head to bgtli fungoid and insect pests. Last year it 
was suggested by Mr. Fawcet t t hat the machinery necessary 
for this purpose would be an Act entrusting general powers to 
the Governor of every West Indian Colony to prohibit, under 
competent advice, the importation of seeds, cuttings or plants, 
wrapping Ac, likely to lead to the introduction of any specific 
insect or fungoid pest, from any country where it was known 
to exist. Outside this it is desirable also to provide for the 
inspection at the port of entry of all cuttings and plants so as 
to keep the circulation of these strictly under observation 
and deal with them in the general welfare of the Colony. 
The subject is down for discussion on Monday. In the 
meantime copy of correspondence bearing upon it has beam 
printed and will be distributed amongst the Members of the 
Conference. 

1 only add that T look forward with great interest to the 
business of this Conference and I am confident you will all 
heartily join me in rendering it productive of good to all parts 
of the West Indies. 

Professor J. P. d'Albuquerque then rose and moved a vote 
of thanks to the President for his very able and interesting 
inaugural Address. 

Tire Honourable Francis Watts seconded the motion which 
was carried unanimously. 


The follow ing papers were read at the Conference : 
sroAR industry. 

Notes on Sugar Cane Experiments. (Professor Harrison and 
Mr. tf. S. Jenman.) 

The lines of future work in sugar cane Mann rial Experi¬ 
ments. (Professor d* Albuquerque.) 

Possibility of improving the Sugar Cane-* 

(a) by artificial cross fertilisation, 

(0) by chemical selection of “seed cane” 

(Professor d'Albuquerque) 

A method of using control plots in experimental field culti¬ 
vation. (Professor d’Albuquerque.) 
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Rotation and Catch Crops on Sugar Estates. 

(Mr. J. K, Novell) 

(Jreen manuring as a means oi‘ fertilising cane-lands in 
the West Indies. Illustrated w itli specimens of plants, seeds, 
tubercles. Ac. (Mr J. it. Novell) 

Silos on Sugar Estates in Narluidos. 

(Mr. E. E. II. Thorne. E. 1. C.) 

Tlie present position of efforts to supply “Central Factories" 
atNarbados and Antigua. (The Rouble. F. ,J. Clarke and the 
Rouble Francis Watts) 


KIM't ATIONAL. 

Teaching Agriculture in High Schools and Colleges. 

(Mr. II. Deigliton and tin* Re\d. W. Caroll) 

Teaching Agriculture in Elementary School-. (TheRe\d. 
J. E. Reece, Colonel Hicks, Mi*. Win. Blair, Mr. Collens. Mr. 
Watkins, and Mr. Hudson.) 

School Blots as aids in teaching Agriculture in Elementary 
Schools. (11 on. W. Fawcett.) 

Aims and Objects of Experiment iV Teaching Stations. 

(Rev. Canon Simms.) 

Experiment Station Work in Trinidad. (Mr. J. II. Hart) 


Food Supplies of the Leeward Islands, (lion. Francis WatD) 

Distribution of Economic Plants in relation to Agricultural 
development (lion. Win. Fawcett) 

Steps taken at the St. Vincent Botanic Station for the dis¬ 
tribution of seeds, plants etc. after the hurricane of 18i)S. (Mr. 
Bo wadi) 

Suggestions for increasing the usefulness of the Botanic 
Stations. (Dr. Alford Xicholls.) 

Packing seeds and plants. (Mr. J. If. Hart) 

Nee-keeping in Jamaica. (Mr. T. R. Doidge) 

Suggestions for the inspection and treatment of imported 
plants (Discussion) 
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NOTES ON SUGAR CANE EXPERIMENTS * 

BY PKOFESSOB .J. B. UAUIUsOX, M.A.. F.lF.C t.S., F.C.S., 
Uovernment Analyst, and 

GEOKtiK s. .1 knman, F.n.s., (loviM'iniHMil Botanist and Superin¬ 
tendent of the Botanic (hardens, British (Iniana. 

in response t-o a. request from the President, we have pre¬ 
pared for this Conference a paper (hading with future lines of 
experimental work with Mu 1 Sugar Cant' in the West Indies. 
Cnfortunately the Conference is being held just- at the end of 
tlie busiest season of the year in British Cuiana. and that 
coining together with the very great amount of routine official 
duties which falls to the share of both ol us far in excess, both 
in amount and variety, of those devolving on the officers hold¬ 
ing similar posts in the British \Ye-T Indian Islands, has 
prevented us doing more than throwing together a. few rough 
notes. 


MANl'HKS. 

We will first of all deal with tin 1 subject of the manures 
requisite for the* sugar cane. Possibly, some here will consider 
that the* mode of preparing the land ought to have received 
consideration before manures, but as tlieM 4 modes must neces¬ 
sarily vary in each colony or Hand, and to a great extent even 
in the different districts of each of them, we do not think that 
any useful purpose is likely to be attained by our describing 
and criticising the nadhods adopted in tin 4 few Hands and 
colonies we are personally acquainted with. 

Fifteen years ago the subject of the 1 manuring of tin* sugar 
cane was one which could be approached with a light- heart. 
So little was known that the writer of a paper could safely 
assume that he could not know less than those to whom it was 
read :but now the matter N on a. different footing, every planter 
and some chemists and botanists consider themselves nut horities 
upon it, although their opinion- an* far too frequently based on 
deductions drawn from their later experiences, those of former 
years to which at the time they tenaciously held being con¬ 
veniently forgotten. It is now't W'enty five years since 4 one of 
us lirst ai rived in the West Indies whilst the other has nearly 
attained the legal majority in the 4 years of his residence. At 
the time when we came out here, tin 4 majority of planters 
chose their manures by the smell, the colour, the name of the 
maker and t-hc size of his ad\ ertisements, but principally by 
the amount of credit- tin 4 seller allowed. The longer the note 
could run, (and we believe that- some are still running) the 
better the manure. Is it to be wondered at that in tho«e days 
the planter cheerfully applied (dauber’s salts, Epsom salts or 
common salt sold to him for use as nitrogenous manures, or 
sought refuge and, as lie hoped, safety, in the application of 


* Note In justice 4 to the writers of these Notes it, is desirable t hat our 
renners should bear in mind the pressure of circumstances under which they 
were prepared. It is hoped in future notes on the same subject, several points 
now only brieily referred to will be dealt with in detail.— liln. W.I.B.] 
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natural manures such as Peruvian guano, at tunes consisting 
principally of rocks, or of advertised nostrums such as the 
Crban sugar cane manures, the sole virtue of which lay in the 
fee paid to the chemists who puffed them? 

But now planters ha ve gone to the other extr eme, and we 
doubt- whet her in many rases they do not injure their soils and 
the yields of their crops by the application of their ill-digested 
study of the conflicting results offered for their guidance by 
various experiment station**. It is an open question as to 
whether tin* makers of cer tain manures in by-gone times did 
not merit the gratitude of their* customers by preventing over- 
manuring with active constituents. 

At tin* present time, planters are becoming more and more 
unwilling to be guided by the large and var ied experience of 
such respectable maker's of manures as Messrs. II. E. Thorne & 
Son of Barbados, the Anglo-Continental Manure (Jo., the 
1/rwes Manure Co., and Messrs. Packard A Sons, not to mention 
a host of other manure producers. These makers have their* 
chemists, usually men of high attainments, and, as a rule, are in 
far better positions of judging the requirements of various 
plants on varying soils than are the so-called practical planters 
and, dare we hint it, in some cases the officers in charge of 
experiment stations, (juided to some extent by the local 
knowledge of the few official chemists of the West Indian 
Colonies, of whom one of us is now the sole survivor of those 
who held office in the early eighties, the reputable manu¬ 
facturers trusting to their own resources prepared the manures 
which produced the large crops which characterised the later 
years of t he eighties, and one or two of the first of the nineties. 
The only points that can Ire advanced against the use of the 
special manures of reputable makers is that they may contain 
ingredients which may not be essential to the soils upon which 
they are to be used, and that the makers reap a well earned 
profit from the use of their knowledge and reputation. 

As, however, the sugar planter is at present determined to 
know as much of the science of agricultural practice as 
he can, and especially as in some of tin* islands and colonies, of 
which there arc representatives here to-day, the item of manure 
bulks large on the year's accounts, and, not infrequently, mate¬ 
rially diminishes the net profits for tin* proprietors, we will 
consider the various points by attention to winch possibilities 
of improved yields at decreased costs are, in our opinion, 
promised. We will deal with our subject under the fol¬ 
lowing -heads:— 

1. Nitrogenous manures; 2. Phosphatic manures ; 8. Potassic 
manures; I. Calcareous manures; 5. Complete manures; 6. Pen 
manures. 

NITROGENOUS MANURES. 

All, with the possible exception of the Leeward Islands 
Chemist, are now well satisfied that, if all other essential con¬ 
stituents of plant food are present and the climatic conditions 
favourable, the field yield of the sugar cane is governed by the 
amount of available nitrogen which is at its disposal. This is 
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amply proved by the results of experiments in British Guiana, 
in Barbados, in Louisiana, in Java, in the Mauritius, in Hawaii, 
and in Queensland. The points which require local examina¬ 
tion by the experimental stations are in our opinion the 
selection ot the most suitable and economical form by which 
the nitrogen can be applied, and tin 1 determination of the 
amount which the plant can make full use of. 

The most available 1 forms for use in the tropics are doubt¬ 
less sulphate of ammonia, and nitrate of soda. The former 
appears to generally result in the more 1 favourable returns, and 
is easier of application and cheaper of carriage (per unit of 
nitrogen.) in British Guiana, we certainly give the preference 
to the ammonia salt and there are no signs of the abatement 
of such prefeience. We admit that, if carefully and intelli¬ 
gently applied in comparatively small dressings, nitrate of soda 
will give at least as good results as an equivalent amount of 
sulphate of ammonia : its great liability to deliquescence in our 
damp climate and it^ liability to loss by surface drainage, caused 
by heavy rains soon after its application, being its main draw¬ 
backs. Experiments have 1 shown us that as a rule 250 lbs. of 
sulphate of ammonia per acre, an amount yielding about 50 lbs. 
of nitrogen, is the most certainly profitable, dressing, and when 
used at this rate we may safely calculate that each 10 lbs. of 
nitrogen per acre applied in the manure will result ill an 
average annual yield of two tons of cam's over a series of years, 
and may result in one of two and a half to three tons in 
favourable years and on well tilled soils. 

When sulphate of ammonia is applied in quantities greater 
than BOO lbs. per acre 1 , t ho question arises as to whether any 
commensurate advantage is likely to be obtained. l T p to the 
present, experiments have shown that such advantage is 
problematical, and dependent on the climatie conditions. In 
unfavourable years no commensurate advantage has been 
gained, but a pecuniary hns sustained. In average years the 
additional yield lias recompensed us for tin 1 cost of the manure, 
while in good and favourable years considerable profits have 
been obtained. 

With nitrate of soda, similar results have been obtained 
only with'"dressings not exceeding 250 lbs., equal to 40 lbs. of 
nitrogen per acre: but- with heavier dressings no commensurate 
advantages have been obtained in either unfavourable, average, 
or favourable years. 

As far as our experiments have been carried, nitrogen in 
organic matters, such as dried blood, have always given Iowan* 
yields than have equivalent amounts in the form of sulphate of 
ammonia and nitrate of soda. 

We have, however, got the best results by using mixtures 
of nitrate of soda and of sulphate of ammonia, in the proportions 
of one third of the nitrate to two thirds of the sulphate. 

These results have been obtained on more or less heavy 
clay soils and it appears to us that others materially different 
may be obtained on ligliter lands. Also, as it is important in 
Demerara for the canes to have an active growth during the 



earlier months of their career, and, that such active growth 
should terminate in time for them to be able to mature before 
the 1 reaping season, avo have always applied the Avhole of the 
nitrogen either as sulphate of ammonia, nitrate of soda, or dried 
blood, at an early period and in one dressing. 

The points whieh in our opinion require investigation with 
regard to nitrogen are to ascertain the maximum amount 
whieh can be economically applied in average years, and to 
determine the advantages or disadvantages of the manuring 
being done in one or more applications. 

This must, be tin 1 work of the local stations, the larger ones 
being more fittingly occupied by investigating tins broader 
principles of scientific agriculture. 

It would also be desirable for comparative 1 experiments to 
be made with such substances as dried blood, and with other 
organic sources of nitrogen on both light and heavy soils. 

rilOSIMl.YTjr MANTUKS, 

Wo have next, to consider the application of phosphoric 
acid. It may be taken as an axiom in sugar cane planting that 
phosphate* must be applied to the soil if the healthy growth 
and vigour of the plants are to be maintained. The forms 
whieh have 1 beam recommended are 1 used as finely ground min¬ 
eral phosphate of lime 1 , precipitated phosphates, bone 1 (hair. 
superphosphate 1 of lime, linely ground Kcdonda or Connetable 
phosphate- and slag phosphates.* Experiments have 1 prove 1 !I 
that the action of linely ground mineral phosphates is very 
slight: and that while the action of precipitated phosphates is 
marked, their cost prohibits their use 1 . In all ease's, the use of 
linely ground bone phosphates has given fair returns, but at a 
high cost compared wilh several other forms. 

Where superphosphate of lime 1 is use'el, it is necessary for it 
to be 1 applied cautiously, as in several ca.ses its use 1 in very high 
proportions has not resulted in increased yields. Carefully 
conducted experiments are necessary to find out the cause 1 of 
this, whether it is due simply to excessive acidity, or to acid¬ 
ity in the form of sulphuric acid or wind her, as the 1 Commis¬ 
sioner of Agriculture 1 suggested at tin 1 last (Jonferemce 1 , to some 
physiological action. Although we noticed this action many 
years ago with ordinary superphosphate in Barbados, we have 
not noticed it in Dcmcmru ; on the 1 other hand, there 1 , increased 
dressings have 1 given inerea.sed yields, and one year when a 
portion of the field by an error was dressed with concentrated 
superphosphate w ith h‘> per cent, assimilable phosphoric acid 
instead of the ordinary with 10 pen* cent., the results were mark¬ 
edly in favour of the heavier application. But in Demerara the 
most suitable form of phosphoric acid for application to plant 
canes is that in linedy ground slag phosphate, and we are in¬ 
clined to think that this will freepiently prove to be the ease 
elsewhere. We are strongly of opinion that experiments should 

:: Note:— Bedonda is a small rocky islet olT Montserrat in the Leeward 
Islands. Coimotahle lies of!* the coast of Cayenne or French Guiana. Both 
islets are a source of the phosphatio manures named after them.—[E d. VV.I.li.] 
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be director! towards the possibility of the economical substitu¬ 
tion of si a# phosphates for superphosphate on different soils. A 
comparative series of experiments made with finely ground 
Redonda or Oonnelable phosphate would be of great interest as 
tending to elucidate the problem as to how far the lime in the 
tetrabasic, phosphate, present in slag phosphates, affects the 
returns. 

We have not noticed any very marked (‘fleet from direetly 
manuring ratoons with superphosphates, or a\ i11 i slag phos¬ 
phates, and we are very doubtful if it- is worth while doing so. 
To ascertain this is an object, well worthy of investigation. 

Our experience indicates that, on the heavy clay soils, and 
on the pegass lands of British (Juiana, a heavy dressing of lives 
or six hundred weight per acre of slag phosphide, applied to 
the plant canes, is the most profitable mode* of applying phos¬ 
phoric acid. 


POTASS]r M ANPKKS. 

While nitrogen is emphatically the constituent which 
governs the yield of (ho cam*, and phosphoric acid is in almost 
all eases it necessary addition if it is desired to have a succession 
of full and healthy crop", potash is. a" a rule, a constituent, of 
minor importance. In Barbados on many soils the proportion 
of potash, probably never* high, has by constant' cropping with 
runes, sweet potatoes, maize, and leguminous crops been so re¬ 
duced that its application is now necessary for the successful 
raising of crops. This is especially the cast* in the soils derived 
from tin* Oceanic series, but there art* clay soils in the* Scot¬ 
land districts derived from the Oligoeene deposits which are 
rich in available* potash. In Demerarn the application of potash 
to plant canes lias little, if any, effect, due doubtless to the 
largo proportions of available* potash in tin* soils of our heavy 
(*lay coast lands. 

The need of the soil for potash must In* tried at each ex¬ 
periment station, as although in many crises originally present 
in fair proport ion, it is the soil constituent (other than nitrogen) 
the immediately available* supply of which is the first in \ery 
many ease's to fail through repeated cropping. 

Wo remember that, some ye*ars ago. one of us was criticised 
in oim of the* Bar bados periodicals and interected motives as¬ 
signed to him, merely because* he* did not hold the* e*xtrome 
opinions about the* great amount of potash neee*ssary for the* 
Barbados soil which had be*e*n cre*dite*d to him. "We* recognise 
the importance of a re*adily available* supply of potash in the 
cane manures for the* major ity of the* island soils of tin* West 
Indie's, but we* do not re*commend, nor have* we. e*ve*r m-om- 
memled, attempts to supply all the potash necessary for the* 
crops in manures, and we* especially deprecate the* substitution 
of large (plant if Ies of potash salts for the phosphor ic acid of 
the manure. Our view is that a supply of middy available* 
potash in the manures is of importance to the* young plant 
during the time while its root development is insufficient, for it 
to avail itself of the supplies in the soil, and we hold that the 
role of the added potash is to enable the plant to attain rapidly 
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a development sufficient to allow it to make use of the stores 
in the soil. This brings us to a point which deserves investiga¬ 
tion : the application of potash salts and possibly of phospho¬ 
ric acid in a. readily diffusible Form to ratoon canes just as 
they are springing. We are inclined to believe that on soils 
even where not deficient in potash the addition of light dress¬ 
ing of these as manures to ratoon canes, just as they commence 
to throw up new shoots and to start a fresh root development, 
will be very beneficial. For this purpose, experiments should 
be made, using, as sources of potash, the phosphate and the 
nitrate, other conditions such as the use of nitrate of soda on 
control plots being observed so as to enable the effects of the 
nitrogen and of the phosphate to be eliminated from the ob¬ 
served results. It is a difficult matter to get manures uniformly 
spread through t he soil with ratoons, and, hence, we recom¬ 
mend the trial of salts of relatively high availability. 

('AU'AKKOl’S MANUK NS. 

This is a class of manures to which we are of opinion not 
sufficient attention has as yet been given in the West Indian 
Islands. Because a soil rests on limestone, it is not. correct to 
assume that it contain^ a sufficiency of lime, as in many cases, 
such soils arc very deficient in available lime. In Demcrara, 
our heavy clay soils are a rule very deficient in available 
lime, and its application may be productive of much good. For 
instance, on our experimental field an application of five tons of 
slaked lime per acre was made in 1NU1, and the average weight 
of canes gained in six. crops has been in round numbers 27*5 tons 
- that is, the lime has enabled us in six erop^to get the equi va lent 
of seven. Its action is not yet over. For this year, when the con¬ 
tinued drought lias prevented us reaping the plots, we have 
found that the canes from I he limed parts on an average weigh 
*25 of alb. more each than those from the not limed, which w ould 
be equivalent to an execs- yield due to the lime* of over a ton 
and a half to the acre. Such increases as these shew that it is 
well worth while for us to experiment on the effects of lime on 
other West Indian soils, where, although it is not likely that 
so great increases will be obtained as t in* physical action will 
not be so great as it is on our heavy, badly-drained, clay soil, 
there are many seasons for expecting good to result. 

(tOM ULNTN MANl’KNS. 

Our experience has shown that the nitrogen in complex 
thoroughly mixed manures apparently is about ten per cent, 
more effective than it is in the more roughly prepared home 
made mixtures ; and we consider tlin t on old soils like those 
of some of the islands, considerable advantage will be 
gained by the list* of them instead of home made mixtures. As 
a complex manure for use on old soils, we consider that 
Peruvian guano is the best, and one* of us has not abated his 
opinion in the slightest as to the advantages which genuine 
dissolved Peruvian guano has over oilier nrixed manures. 
On new or relatively now soils, sucli as our Deinerara ones, the 
complex manures are of less value over the simpler compounds. 
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It lias frequently struck one of us that our attention may 
have been unduly drawn away from certain minor soil consti¬ 
tuents which may be present in minute quantities, by the 
importance of nitrogen, phosphoric acid, and potash, and that, 
perhaps, the steady falling off which at times occurs in the 
agricultural return and which does not yield to the application 
of the usual constituents of manures may be due to the tempo¬ 
rary exhaustion of some soil constituents present in minute 
quantity, and whose importance, we, in our haste to be scienti¬ 
fic, have oa erlooked. We therefore suggest that the complex, 
manures supplied by makers should have a place in the nmnurial 
sell ernes of the Department, especially guano both raw and 
dissolved. 


PEN MANUKKS. 

By some considered an unavoidable evil, by others an 
unmixed blessing for which no expense is too great- to be 
incurred pen manure, as made in (he* West Indian Islands on 
field pens, has little claim to the title of manure, but if still has 
its value for the purpose of adding humus to the soil, and thus 
increasing the retentive power of the soil for watei. Probably 
also the field pens are useful as nurseries for the' supply of the 
useful bacteria to the soil. But- Ave mustconsider as to whether 
the great-cost of building these compost heaps and of spreading 
them on the land dot's not far outweigh the ad vantage obtained. 
We are of opinion that- the field pen is a mistake, as the small 
quantities of manorial ingredients contained in the litter 
and fodder of the cattle, arc largely lost by drainage, the 
patches of land immediately under and in tlit' neighbourhood 
of the pen alone gaining. The pen manure should be made 
under cover, and as little litter used as possible, the amount 
of earth added being only sufficient- to absorb the moisture 
of the urine and faces so as to give the animals a dry 
footing. That is, no expenditure that can he avoided should 
be incurred simply with the idea of making pen manure: it 
should be regarded as a by product- and not as one of the main 
objects of the planter. In otlitr words instead of appearing in 
your books as manure, it should form an item to be credited 
against the cost of carriage and of tillage*. The manure thus 
obtained Avould be richer although not so bulky and weighty 
as is the present compost, and it-could be more cheaply applied 
and be more effective. 

Our experience in Demernra lias not led us to attach a high 
value to pen manure or even to stable manure as manure perse. 
Twenty tons of pen or stable manure, costing say thirty dollars 
haA'e practically the same cane producing power ns two hun¬ 
dred Aveight of sulphate of ammonia Avhicli costs about- six 
dollars. On our clay soils, the application of farmyard manure 
lias but little after effect and Avitli us tlie cane tops are return¬ 
ed to the soil directly. 

But in the soils of the islands which frequently are of Ioav 
retentive po\Ver for moisture, pen manure has doubtless a high 
value especially as adding organic matters to the soil. Our 
tropical soils are, as a rule, not rich in humus, and are of low 
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retentive 1 power for moisture, and tlie proportion of humus 
originally present lias been very rapidly reduced by tillage. 
Tbe organic matter can be added to the soil by the use of 
snatch crops, and for this purpose crops which either assim¬ 
ilate nitrogen from the air or which use 1 up the supplies 
stored in the subsoil art 1 mist suitable 1 . Whether equally 
good results will be obtained by at once ploughing in 
the green crops, or by making them into compost, can only 
be settled by experimental trial ; in our opinion, higher returns 
will probably be obtained by composting them, but it is doubt¬ 
ful if the practice will repay tbe additional expense. If this 
practice of growing leguminous dressings is adopted, it will be 
advisable to manure the soil for their grow th with dressings of 
potash and phosphoric aeid, so as to enable them to attain 
their fullest development. 

An important point with regard to manures for the sugar 
cane in the West Indian Colonies is Ilnur application for the 
purposes of ameliorating the, effects of droughts. 

The early application of suitable 1 manure's to tlm sugar cane 1 , 
after the termination of :i period of drought, may greatly 
mitigate* its evil efleeds. The manure 1 must be 1 composed of 
readily diffusible and available 1 constituents. We 1 believe 1 that 
a dressing from one 1 hundred weight to one and a half hundred 
weughts of nit rate 1 of soda mixed with from half to thive epiarte'rs 
of a hundred weighted* phosphate of jiotasli per acre nf canes,, 
applied as soon as possible a ft cm- the cessation nf a. prolonged 
drought, will amply repay its cost. 

It may be 1 of interest to some 1 of the 1 planters of Barbados 
to learn our opinion a^ to the 1 iihM suitable manuring for a 
s<‘rie\s of earn* crops. We 1 recommend that, before 1 planting the 1 
eaill's, tlm land should be* libeually manured eutheT with 
immure 1 from wed fed animals prepared uneler sheds, or w'ilh 
green dressings recently dug in. If the 1 pe*n manure e>r the 1 
green dressings are insufficient in ejuantity, emrly cant 1 
manure 1 with about 1 pen' cent. e>f nitrogen), 10 pen* evnt. e>f 
available phosphoric* acid and from live* to sevem pea* cent, of 
potash should be* used ill epiant.itie's e>f twmor three 1 ewvts. pea* 
acre. For June application, if the early cane manure 1 has hoeui 
used, 1 ewvts. (if ne>t aewN.), of dissolved Peruvian guano or 
similar manure 1 , containing fmm 7 te> S per emit. e>f nitrogen) and 
10 te> 11 pea* cent. of assimilable* phosphoric* arid with from 2 to 
4 per cent, of potash, w ill be* a suitable* application. As soon as 
your ratoons spring, a. light dressing of one 1 to one* anel a half 
ewvts. of nitrate 1 of se>da j)ea* acre is aelvisable* whirh shoulel be 
follow'd! by the 1 use* of four or live* ewvts. of a manure* containing 
eight to nine pen* cent, of nitrogen), from seweni to nine pea* cent, 
of available* phosphoric aciel, and from femr te> six pea* cent, of 
potash. Oil a soil rie*li in potash, a mixture 1 of two thirds dis¬ 
solved guano anel erne* third sulphate e>f ammonia is vea*y suit¬ 
able: on other soils, a mixture* of two tliirels e»arly cane manure* 
anel one third sulphate of ammonia will be* a clump and edcctive 
application. For second ratoons, a similar light first dressing 
of nitiate of soda is advisable, w hile the succeeding manuring 
should be more nitrogenous than that of the first ratoons, say 
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half dissolved guano and half sulphate of ammonia, or half early 
cane manure and half sulphate of ammonia. For third ratoons, 
the limit in our opinion to which it is advisable ever to attempt 
to carry on cane cultivation, the early application of nitrates 
should be given, while the later dressings should consist wholly 
of say 2 cwts. of sulphate of ammonia or 2.1 cwts. of nitrate of 
soda, or of 1 of the former and J J of the latter. We believe 
that sueh manuring would be eeonomieal and past experi¬ 
ence has proved that it has been effective provided that the 
seasons an* favourable. 

We shall follow w itli great interest any experiments to 
improve this scheme, espeeially in the direction of the use of 
slag phosphates and sulphate of potash to the cane plants in 
the place of the mixed manures, using two, to two and a half 
cwts. of sulphate of ammonia as the nitrogenous constituent for 
the later dressing ; and of the addition of phosphate of potash 
to the lirst dressing for the ratoons. 

To recapitulate, our opinion is that with regard to purely 
mammal matters, the following [joints require attention on the 
part of the experiment stations: 

1. Comparison between sulphate of ammonia, nitrate of 
soda, and organic substances, as sources of nitrogen on differ¬ 
ent soils and under different climatic conditions. 

2. To ascertain tin* maximum amount of nitrogen which 
can ho applied in average seasons with the expectation of pay¬ 
ing rotin ns. 

3. To test the relative ad vantages of applying the nitrogen¬ 
ous manures in one or more dressings. 

I. To test the rehiti\e advantage of applying the' nitrogen 
in one form or in a combination of two or more forms. 

f>. To compare the relative \aluc of slag phosphates ami of 
superphosphates. 

(). r l\> compare the action of phosphates upon plant cant's 
and upon ratoons. 

7. To lest the necessity for potassic manuring upon dif¬ 
ferent soils. 

S. To examine into the effects of the addition of potash 
and of phosphate in a diffusible and readily available form to 
ratoons at the commencement of their grow th. 

<). To examine into the action of lime both in light and 
heavy dressings on soils of different composition and texture. 

10. To compare' the relative' action and value of the nitro¬ 
gen in complete manures, such as raw and dissedved guano, and 
of that oil manure's mixed on the' estate. 

II. To compare the relative values of nitrogen as applied 
in pen manures and in artificial. 

12. To coin pa re t he value of composts with green dressings 
ploughed directly in. 

1*3. To compare the value of different forms of leguminous 
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plants as green dressings, and tlieir effects with those of pen 
manure. 

14. To compare the yield of green dressings when raised 
with, or without, the application of mineral manures. 

15. To compare the pecuniary results of the cultivation of 
leguminous plants for manurial purposes, and of raising snatch 
crops for feeding the people. 

EXPERIMENTS WITH LONG KNOWN VARIETIES OF CANE. 

We are of opinion that these are no longer necessary, except 
with a few varieties such as the purple and white transparent 
and the red and green ribbon canes. 

EXPERIMENTS WITH SEEDLING CANES. 

This is probably the most promising line of experimentation 
to be carried on. It is important to ascertain from which of 
the older varieties the most promising seedlings are obtainable, 
and to use them as parents. Unfortunately the ease with 
which fertile seed is produced by many of the new varieties is 
so great compared with that of the more valuable of the 
older varieties that it appeals to us; therefore much more 
attention is being given to raising seedlings from new 
varieties than from the older canes. Our belief is that valuable 
varieties are more likely to be obtained from the striped kinds 
than from others, the 1 striped ones showing a remarkable range 
of variation among their offspring. So much has been written 
and said about seedling canes and their selection in accordance 
with certain characters that it is not necessary for us to add 
anything more. 

A point of great importance is that the characters of the 
more promising varieties should be ascertained by rigorous 
experiments. Up to tin* present few, if any, experiments have 
been made using control plots in a similar manner to their use 
in manure experiments. 

The demand of the new varieties for nitrogenous manuring 
will differ widely, and each promising variety should be sub¬ 
jected to experiment so as to ascertain the relative amounts of 
nitrogen they can make use of, and the desirability of applying 
the nitrogen in one dressing early or in a scries of applica¬ 
tions. This depends upon the remarkable variation in their 
period of growth, some coming to maturity in eight or nine 
months, others requiring double that length of time. And this 
difference must be taken into account when reaping them. 
Recently we noticed an account of ail experiment where a cane 
normally of very high saccharine strength and coming to 
maturity in from eight to ten mouths was allowed to remain on 
the land for wo think seventeen months and wonder was ex¬ 
pressed that its juice was not rich. 

In our opinion too much stress is being laid by some 
writers on the advantage of canes having a short period of 
growth ; we believe that weight of cane per acre and con¬ 
sequent weight of sugar will only certainly and regularly be 
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obtained by canes having a relatively long term of vigorous 
growth. We have very grave doubts if on the large scale the 
exceptionally sweet but small cane of short growth will hold its 
own against canes of medium to fairly high saccharine strength 
of longer pciiod of growth. The latter, as far as our experience 
goes, are the more promising. 

OTl I ER EX PER 1MENTS. 

Many methods have been suggested for improving the 
cane, in which we have but little faith. Among these may be 
mentioned the somewhat rare* phenomena of hud variation, 
cross fertilisation (if it be feasible), selection by chemical 
analysis and grafting. All the^e require actual trial in order to 
prove or disprove their feasibility and possible advantages. Up 
to the present, the result s reported cannot be said to show much 
promise in any of these lines. Their preliminary investigation 
is essentially the work of t he larger stations which are directly 
controlled by skilled botanists and horticulturists. 


(‘AXE DISEASES. 

The attention of all agriculturists, as well as of the scien¬ 
tific workers with the sugar cane, must be steadfastly directed 
to these matters, and a knowledge 4 of the life-history of the 
animal and vegetable 4 parasites will doubtless greatly aid in 
their eradication. To our mind the most striking result, so 
fur, with regard to investigations in Java-and elsewhere into 
cane diseases and their causes is. t hat we appear to have all the 
known diseases among our canes and are to some extent re¬ 
lieved of the (bead of immediate attacks of others which we 
have not yet experienced. And equally of importance with 
the study of the nature of the diseases of the cane, is that of 
the causes which settle whether an organism, usually sapro¬ 
phytic, shall or shall not become parasitic. We consider that 
this may largely depend on slight chemical changes taking place 
in the juices of the plants a matter which is receiving the 
attention of certain highly-skilled observers. 

DRAWING UP REPORTS AND STATEMENTS OF RESULTS. 

Of importance only less to the securing of accurate and re¬ 
liable results is the mode of their communication to the plan¬ 
ters. We are strongly of opinion that Station reports should 
include a record of all experiments of any importance being 
(*arried on, and that they should give the matured opinion 
formed after mutual discussion of the results, by both the 
Botanist and Chemist in charge of the Station. 

The form of tables to be used is *>f some importance, and 
should be settled at one of these Conference's. Some, we have re¬ 
cently seen, contaiu no information whatever about the weight 
of the cane, an omission which, in tin 4 ease of varieties of canes 
either old of* new, must materially militate against the A’alue of 
the report. It is of no practical interest to the sugar-world to 
report the occurrence of canes of high saccharine strength if 
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these canes are too small or in other respects unsuited for the 
purposes of the planter. 

We are of opinion that the following items should appear 
in the reports of the iirst year’s growth of seedling varieties : - 

1. Name of parent cane and number of seedling. 

2. Colour. 

3. Average length of cam*. 

4. Average weight of cane. 

15. Per cent, of juice extracted by mill. 

0. Specific gravity of juice. 

0. (a), Degree Brix. 

7. Pounds per gallon of juice saccharose. 

8. „ „ „ „ „ glucose. 

9. „ ,. „ „ ., solids not sugar. 

10. Quotient of purity of juice. 

11. „ „ impurity or of non-sugars. 

12. Glucose ratio (as a guide to condition of cane when 

reaped.) 

In addition to these, information maybe registered regard¬ 
ing the girth, number of joints and their size.' 5 

in reports of later years’ growth of seedling canes and of 
the older variet ies the following may be desirable heads : 

1. Number or name of seedling. 

2. Colour. 

8. Number of stools. 

3. (a). Number of canes per stool. 

4. Weight of canes per acre, tons. 

4. (r/). Weight of cam 1 , tops per acre, tons. 

5. Average weight of one cane, pounds. 

0. Average weight of one stool of canes, pounds. 

7. Per cent, of diseased, rotten or rum canes. 

8. Percent, of juice extracted by mill. 

9. Specific* gravity. 

9. (a), Degree Brix. 

10. Gallons of juice per acre. 

11. Pounds per gallon of juice, saccharose. 

12. „ ., „ „ glucose. 

18. „ „ „ „ solids not sugar. 

14. Quotient of purity.* 

15. Quotient of non-sugars or impurity. 

10. Glucose ratio. 

17. Pounds of saccharose per acre. 

18. Value of yield compared with that of a standard va¬ 
riety, grown oil the same soil and during the same season or 
seasons, taken as 100. 

A possibly useful addition for enabling those colonies 
and countries which do not read their results in pounds 
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per gallon, is to show the percentage composition of the juice 

In reports of nianurial experiments the following headings 
may be useful: - 

1. Number of plots. 

2. Manuring of plots. 

3. Cost of manures. 

1. Produce, tons. 

5. Cane tops, tons. 

(). Canes, tons. 


7. 

Per cent, of diseased, rotten or rum canes. 

S. 

Juice percent, expressed 

by mill. 

1). 

Specific gravity of juice. 


9. 

(a), Degree Hrix. 


10. 

Gallons of juice per acre. 


11. 

Pounds per gallon saccharose. 

12. 

„ „ .. glucose. 


13. 

„ „ „ solids not sugar. 

14. 

Quotient of purity. 


15. 

„ „ impurity or 

non-sugars. 

1(). 

Glucose ratio. 


17. 

Composition of the juice 

, water. 

IS. 


saccharose. 

19. 

J? " >> 

glucose. 

20. 


organic non-sugars, 

21. 

O M 

ash. 


22. Pounds of sugar per acre. 

23. Equivalent yield of 1st'A: 2nd sugars in tons, per acre. 

24. Gain in produce per acre by manuring. 

24. (r/). Gain in canes „ ,, „ 

25. Gain of produce on unmanured plots taken as 100. 

25. (a), Gain of canes „ „ „ „ „ 100, 

20. Profit by manuring. 

If in addition to the above, the number of canes per acre 
and per stool, and the weights per stool and per cane are regis¬ 
tered, information may be obtained of considerable value in 
determining the action of the manures. Hut it is a matter of 
considerable dilliculty to obtain this information where canes 
are planted in rows. 

Probably the other officers connected with Experiment 
stations present, may be able to oiler valuable suggestions with 
regard to the above statements of results either by additions 
to, or preferably by emendations from the heads we have 
mentioned. 

We fully recognise the hurried and imperfect nature of 
the foregoing notes for which we have already offered our 
apologies, bfit wo have brought them forward in the hope that 
some of the points which have struck us during our long ex¬ 
perience may be useful to some of the members of the Con¬ 
ference and suggestive of future lines of research on the 
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stations established by the Imperial Department of Agriculture 
for the West Indies. 


The President: We arc' very much obliged for the very 
able paper which has been presented to us by Professor Harri¬ 
son and Mr. Jenman. This paper will shortly be published in 
the West Indian Bulletin , and we shall be able to lead and 
carefully consider the many interesting points presented to us. 
Before proceeding to a discussion it would be convenient if 
Professor d’Albuquerque were to deal with the points raised 
in his paper covering somewhat similar ground. 


NOTES ON THE PRESENT AND FUTURE LINES 
OF MANURIAL EXPERIMENTS IN 
BARBADOS. 

RY PROFESSOR .1. P. d'ALBUqUHiujUF, M.A., F.I.C., F.(\S., 

Island Professor of Chemistry in Chemical charge of Sugar 
Cane Experiments. 

For 11 years annual reports have been issued upon the 
results of maim rial experiments at Dodd’s Botanic Station in 
this island, and since the inauguration of those experiments, 
others have been carried out at Antigua, and a very compre¬ 
hensive scries in British Guiana. Owing to considerable 
differences in soil and climate, the results obtained at one 
station cannot be applied in their entirety or directly to 
another colony, but there are doubtless certain results which 
are more or less generally applicable, while others chiefly 
apply to the colony where those results were' obtained ; and if 
would be of great interest if the Chemists who are met 
together to-day could come to some conclusion as to what we 
may take as settled and generally applicable in the results 
that have already been worked out, in order that we may 
discuss tin* lines which future work ought to take. 

Tn the following brief remarks, I confine myself to the 
conditions existing in Barbados, and 1 leave the matter* of 
other colonies to be discussed by the Chemists connected with 
them. 

Among the substances known by analysis to be taken up 
by the cane plant from the soil, the first question is: What are 
those which the soil does not contain to a sufficient extent to 
supply the most advantageous amount, in a form available to 
the plant? Every Chemist present who is acquainted with 
Barbados soils will agree that nitrogen, potash, carbonate of 
lime, phosphates and sulphates are the substances which should 
primarily attract our attention. 
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Taking these substances, one by one, I shall very briefly 
consider some of the sources from which they may be profita¬ 
bly derived, and, where experiments have been tried, the results 
of them ; and indicate what in my opinion art' some of the 
questions, in respect to each constituent-, remaining to be 
answered. 

Jt is now generally admitted by all workers that of all the 
manurial constituents that affect the profitable growth of the 
sugar cane, nitrogen stands out as at once the most important 
as well as the most expensive, and experiment lias pretty 
clearly established that it can be profitably applied in such active 
forms as sulphate of ammonia, nitrate of soda, or guano nitro¬ 
gen compounds to the extent in .Barbados of* 40 lbs. to 80 lbs. per 
acre during a crop, the amount depending upon the soil, upon 
whether we are dealing with plants or ratoons, and the amount 
and distribution of rainfall: the larger amount giving the best 
results when the rainfall is large and well distributed; that 
sulphate of ammonia, it* the only form applied, may have ad¬ 
vantages over nitrate of soda, the effects of the latter form, as 
would a priori be expected, being more rapidly apparent, that 
of the former being spread over a longer time; and that prob¬ 
ably the best active nitrogenous application is a mixture of the 
two. In the most recent Barbados manurial experiments I 
have used a nitrogenous application consisting of § sulphate of 
ammonia and l nitrate of soda, and while a very small amount 
of nitrogen may. perhaps, be applied with advantage shortly 
after the cane germinates, it is best to apply the larger portion 
in June to August, at and after the beginning of the most active 
period of the cane growth; and one of the applications 
should proportionately be a fairly large one with a view to 
encourage tillering. There is a fair amount of evidence to 
support the above conclusions, but they require confirmation 
for the typical soils of this island : and 1 think that our imme¬ 
diate experiments should aim at set tling whether the above* is 
correct, at ascertaining the modifications desirable with differ¬ 
ent soils, the relation of the amounts to the rainfall, and what 
must be the relation between the juice of nitrogen and sugar 
to render a given application more profitable than any other. 

Two of the form> of nitrogen-suppliers which deserve 
careful consideration arc farmyard manure and leguminous 
green dressings. At the Conference last year Mr. Bovelfs 
estimate of the cost of grow ing a ton of canes in Barbados was 
received with a good deal of surprise and gave rise to consider¬ 
able discussion : but subsequent enquiries have confirmed the 
correctness of that estimate, and have shewn that whatever 
may be the possibilities of cheapening, in the past the price 
has been substantially what was stated by Mr. Bovell. In 
looking through the details of the estimates to try and discov¬ 
er to what is due this high cost, one, but not tin* only expen¬ 
sive item that strikes us, is the cost of farmyard manure ; and 
that to lessen the expenditure on this item is a most important 
desideratum/ Another circumstance directing our attention to 
that form of manure is the hope that at no distant date we 
may be working our canes in Central Factories, a system of 
manufacture which with its network of rail lines will great- 



174 


]y diminish the number of cattle necessary to work the estates. 
The experience of planters in our long-worked land points 
to the necessity fora liberal supply of organic matter in some 
form, and admitting that necessity, unless with the 
advent of Central Factories we are content to see our 
field returns fall off, we shall either have to keep more stock 
than we want, or look for some substitute for farmyard manure, 
and its costly nature leads us to look for a cheaper substitute 4 . 
Without going into unnecessary detail, I am of opinion that our 
subsequent researches in Barbados will have to take up the 
question of how far the organic matter in our pen manure can be 
replaced by that of green dressings, how far the nitrogen of our 
pen manure and chemical manures can be replaced by that 
stored up in leguminous green dressings, how far the making 
up of our pen manure can be cheapened by less moulding and 
carting, and the kindred question of the treatment of trash in 
the cane fields, whether it would not be equally efficacious and 
more economical to bury it in situ instead of carting it to the 
pens, and whether trash buried just beneath the surface 4 around 
young cane plants will not give better results than spread on 
the surface,—as the 181)0 Mauritius results shew even in a- year 
of drought. These questions of organic nitrogen supply should 
forma part of our field experiments as well as a subject for 
careful laboratory analyses. 

While probably every Chemist here to-day will agree as to 
the necessity of applying nil login in an active form to (‘very 
field of canes, whether in Barbados or Demcrara, there would 
probably be less unanimity on the subject of the mineral con¬ 
stituents that should be applied : and here much more than 
in the ease of nitrogen, much will depend upon the nature 
of the soil. 

With regard to potash, tlie Dodds experiments have been 
fairly concordant in shewing an increased yield and an increased 
profit from its application, and I think that to Mich soils as 
those at Dodds, deficient in potash, we can safely apply from 
40 to 00 lbs. of potash per acre in the form of sulphate, and 
rely that the application will be profitable. At the same 
time 1 think that in Barbados tin 4 question of potash appli¬ 
cations require careful and continued investigation both in 
the black and the red soils, conducted in triplicate with an 
adequate method of ascertaining variations of fertility in tin 4 
fields employed. I shall refer to another source of potash 
when speaking of phosphates. 

Some soils in Barbados are deficient in lime and especially 
carbonate of lime, and the question may be asked whether it 
would be profitable to lime such soils. Here I think we may 
gain some information from Messrs. Harrison and Jouman\s 
results which show that on heavy clay soils under certain 
climatic conditions, a heavy application of lime in addition to 
nitrogen and other manures may result in a long continued in¬ 
crease of yield in tonnage and sugar; this may apply to some 
extent to Barbados soils deficient in carbonate of lime, and the 
beiielicial effects of lime on the operations of nitrification must 
not be lost sight of ; these considerations, in some Barbados 
soils, render liming w orthy of experiment. 
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Next comes the question of phosphoric acid. I think that 
the experiments in Barbados have not shewn that phosphatic 
applications are profitable, and have* left grave doubts in 
our minds as to whether we have not in the past wasted 
much money in applying manures containing 20 percent, or 
more soluble phosphate at the rate* of 1 ton to five acres, that 
is 00 lbs. soluble phosphates per acre, rnfortunately at Dodds 
no attempt ha-' hitherto been made to ascertain how far the 
low yields in each of the phosphate plots have been due to 
the fertility of (host* plots being le>s than that of adjacent 
ones : but it is remarkable that, upon the whole, two separate 
fields have during reeent years given results which, so far 
as they go. we eannot but admit point against soluble 
phosphates in sueh soils poor ill earbonate of lime as those at 
Dodds, that they favour basic slag or guano phosphate or 
similar easily available phosphates not containing free phos¬ 
phoric acid, and that they throw doubt as to whether on such 
soils (receiving farmyard manures before the planting of each 
crop) phosphates in any form at the present price of sugar 
are profitable. 

It must be carefully borne in mind that it/ is probably 
necessary to maintain a. certain amount- of available phos¬ 
phoric acid (and potash) in the soil, if a healthy growth 
of earn* is to bo produced, but at Dodds the experimental 
lields, like most cane fields in Barbados, receive each year 
an application of 20 tons per acre of farmyard manure, 
which, made from covered pirns, supplies Bit) lbs. of phos¬ 
phoric* acid per acre (as well as 150 lbs. of potash per 
acre, and 100 to 170 lbs. of nitrogen and potash per acre). 
Jt is possible that this phosphoric acid is capable of 
maintaining the necessary amount of phosphoric acid in 
the soil and supplying the needs of the cane plant; and 
leads us to include in our enquiries how far all or any of 
the mineral constituents required by the cane can be sup¬ 
plied by our present applications of farmyard manure, 
how far they can be supplied by that contained in legu¬ 
minous green dressings (drawn by their deep roots from 
depths untapped by the roots of the cane and rendered 
available by after decomposition), and how far, if we dim¬ 
inished our applications of farmyard manure substituting 
green dressings, we should have to increase our mineral 
applications, as well as, active nitrogenous ones. 

in connection with the favourable results given at Dodds 
by the plots receiving basic slag phosphate, 1 think that this 
result may be partly due to the beneficial effect on the 
activity of the soil organisms of tlicv basic nature of the 
compound of phosphoric acid, in fact of the alkalinity of the 
manure due to the excess of lime. 

The experiments at Dodds have not enabled us to dnnv 
conclusions applicable with certainty to richer and better black 
soils or to the red soils of the island, nor to the difference to be 
adopted between plant and ratoon canes ; but aided by the 
results of the practice of the best local planters, I am of opinion 
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that we can for tlie present make the following provisional 
recommendations for Barbados: - 


(a)—For soils rich in carbonate of lime. 


Plant (lanes. Ratoon Canes. 


Nitrogen ... ... ... GOlhs. per acre. 

Soluble phosphate* ... ... lOtbs. per acre, 

(in mix Mi res containing supor- 
pliosphsiU* or dissolved guano) 

Potash ... ... . . ... lOlbs. per acre. 


SOlbs. per acre. 
301bs. per acre. 


110lbs. per acre. 


(b) For soils pool' in carbonate of time. 


Nitrogen 
Phosphoric acid 
(From basic slag or guano) 
Potash .. 


Plant Canes. 
OOlbs. per acre. 
Inlbs. per acre. 

40lbs. per acre. 


Ratoon Canes. 
SOlbs. per acre. 
SOlbs. per acre. 

SOlbs. per acre. 


The nitrogen should be divided between two applications ; 
say in *1 mie and August. The larger application in June may 
be derived either from guano, or jj from sulphate of ammonia 
and. 1 , from nitrate of soda. While the August application 
may be derived from either sulphate of ammonia or nitrate of 
soda. 


The following are sonic 1 of the 1 principal questions intended 
to b‘ answered by the manurial experiments started in Barba¬ 
dos during the 1 years ISOS and 1 SUB : - 

Cutler given conditions of soil and climate what- amount 
of nitrogen can be profitably applied to (a) plant (h) ratoon 
canes ? 

Is Unit nitrogen best applied in the form of sulphate of 
ammonia or nitrate of soda., or a mixture of both ? 

At what time or times should that nitrogen be applied? 

What- is tht‘ comparative effect of applying (in the ease of 
(a) plant (h) ratoon canes) indifferent forms, proportions and 
times: (1) Nitrogen only: (2) Farmyard manure and nitrogen ; 
(8) Phosphoric acid, potash and nitrogen : (4) Farmyard manure, 
phosphoric arid, potash and nitrogen ; (5) Farmyard manure 
phosphoric acid and nitrogen ; (0) Farmyard manure, potash 
and nitrogen? 

Can the profitable application of nitrogen be increased by 
increasing the applica tion of phosphoric acid and potash ? 

What is the effect (with and without farmyard manure) of, 
in addition to nitrogen and potash, applying superphosphate 
of lime in different proportions and at different times, to (a) 
plant, (b) ratoon canes ? 

What is the effect (with and without farmyard manure) of 
applying in addition to nitrogen and potash, basic slag in 
different proportions to (a) plant (b) ratoon ,canes ? 

What is the effect (with and without farmyard manure) of 
applying, in addition to nitrogen and phosphoric acid, sulphate 


* Note:— Equal to phosphoric acid 18 lbs. per acre for plant canes and 
11 lbs. per acre for ratoon canes. 
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of potash in different proportions and at different times, to (a) 
plant (b) ratoon canes? 

Is any part of the effect ot basic slag due to the excess of 
lime contained in if ? 

Is the failure of superphosphate in some soils due to the 
presence of free phosphoric, acid ? 

It will be seen in the above experiments that the investiga¬ 
tion of the efleet ot adding or with-holding farmyard manure, 
and the treatment of ratoon canes relative to that of the plant 
canes, are given a prominent place in the experiments. In the 
future experiments, the following questions already indicated 
in these notes will be investigated. 

('mu trash (a) turned in, (h) allowed to remain and rot on 
the surface 1 , replace with or w ithout mineral manures - l, “ l 

•ml 

leguminous green dressings nitrogen the present applica¬ 
tion of farmyard manure ? 

How far can leguminous green dressings replace (1) farm¬ 
yard manure (2) nitrogenous applications? 

Wlia-t is the best way to treat leguminous green dressings ? 

What is the best leguminous green dressing for Barbados? 


DISCUSSION. 

IloiTble Ekaxcis Watts (Leeward Islands): Professor 
Harrison has covered an enormous amount of ground. He has 
also raised many points, some 1 think we are thoroughly 
agreed upon, but some contain matter for further investigation, 
lie referred at the outset lo the fact that Antigua occupies an 
exceptional position in the question of manuring the sugar 
cane ; because in that island tin 1 application of nitrogenous 
manures had apparently not proved remunerative. He draws 
that deduction from the published reports of experiments con¬ 
ducted at the Experiment station, Antigua, on similar lines to 
those conducted in Harhados. It; should however be borne in 
mind, that almost concurrently with the establishment of the 
Antigua station there was a phenomenal outbreak of disease in 
the sugar-cane ; and no place suffered more than the Experi¬ 
ment station. Therefore when Professor Harrison finds 
among the \ntigua reeoids that the plots there had not pro¬ 
duced the same results w ith nitrogenous manures as plots in 
Barbados, lie must remember that tin 1 conditions then existing 
at Antigua were dist inctly unfavourable syid tilt* results were 
not normal. Although wo put our notes on record, they 
should under the circumstances be accepted as a study 
in disease and not as a study in manuring sugar-canes. Pro¬ 
fessor Harrison* is well aware that 1 have* all along been 
interested in the question of the application of phosphates. I 
found at the Antigua station, but again under conditions influ¬ 
enced by disease, that an increased use of phosphates did not 
bring increased returns. That experience I find supported by 
the published reports in connection w ith sugar cane experi- 
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ments in this island, and by Professor Harrison himself, wheu 
in Barbados. 1 am of opinion that a good deal of useful work 
could be done in relation to this question of phosphates sup¬ 
plied to the sugar cane. 1 am the more convinced of this as a 
gentleman in Hngland. interested in sugar cultivation in the 
West Indies, lately a-ked me if I had any views on the ques¬ 
tion of phosphates in relation to the yield of sugar as lie found 
that large crops of canes were being raised on soils in which it 
was almost impossible to detect phosphates by analysis, and 
1 he applicat ion of phosphates to such land did not bring the 
increased return which they had ant icipalcd. The phospJiatic 
manuring of tin* sugar cam* is a question that is by no means 
solved at the pre-cut moment. Again with regard to lime, we 
have given far too little attention to this subject. In fact, we 
have* overlooked it because we believed that there was enough 
lime in the soil in many of these islands. When in Jamaica. I 
w as struck by the result- of t in* analyst's of red soils overlying 
a bed of limestone. The' soil was only two feet dec*)), and i was 
surprised to find that it contained mere tract's of lime. There 
is evidently something wanting in our methods of analyses, as, 
where soils art' distinctly deficient in some necessary constitu¬ 
ent, this fact is not sufficiently brought out. I support what 
Professor Harrison has said respecting the desirability of adopt¬ 
ing a uniform method ol setting foi l h the analyst's of soils. 
That subject should be dealt with at a special meeting of the 
Chemical officers now present. The question of lime may present 
itself in either of tWoa-peets: first, flit' lime may be essential 
as a plant food ; or secondly, it may occupy a position in rela¬ 
tion only to those chemical changes which go on in the soil. 
With regard to pen manure, it is tin* uniform practice in 
Antigua to apply pen manure to the whole of the Helds before 
the canes art* planted. It lias more than once been pointed out 
to me that this practice might to some extent interfere with 
our investigations as to the demands for plant food on the part 
of the earn* plant. The point ought to be settled whether our 
inauurial investigations are to be carried on on soils which are 
already manured with pen manure, or those that are left 
entirely ujimanured. Hitherto, the practice has been adopted 
both at Barbados and Antigua to add the artificial manures to 
the pen manure, previously applied. The question is whether 
in this way we supply a sufficient amount of phosphates and 
potash, and, perhaps in some eases, of nitrogen for the full 
development of the plant, it is obvious that pen manure made 
up in the open Held and washed by rains is likely to contain 
very little nitrogen. If we compare the result- obtained in any 
one year by the amount of nitrogen given in the form of sul¬ 
phate of ammonia with the nitrogen contained in any given 
sample of pen manure, we may not be comparing tilings quite 
fairly, because pen manure supplies many other ingredients 
besides nitrogen for instance, it also supplies humus. A 
definition is necessary of what we actually mean by pen 
manure. Art* wo to use it as a measure of organic matter, or of 
nitrogen, or of anything else. Whatever it is, it requires to be 
settled. T am afraid that if l were to deal with the many other 
questions raised by Professoi Harrison I should detain you for 
an undue length of time. I only hope that wheu the paper is 
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printed, it will lead to further discussions on sugar-cane experi¬ 
ments and tend to a method of levelling and uniformly stating 
results obtained at all the Stations in the West Judies. 

Professor I\ (’armodv : As Mi*. Watts has remarked, there 
are certain points brought out in Professor Harrison's paper 
oil xx 1 1 iid 1 we are all agreed, and there an* certain other points 
on which we do not agree. I hope that. as the onteome of this 
Conference, many of tin* points which Professor Harrison has 
submitted, and with which we* do not agiee, will be experi¬ 
mented upon and investigated in our larger stations. As to tin* 
question of uniformity of procedure and uniformity of reports 
to be submitted to the public. 1 agree with the suggestion that, 
has been made* to rider these to a ‘-mall Committee of Chemists 
and Botanists, it is a subject in which many at. this Conference 
have no interest- whatever. Willi reference to pen manure, it 
appears that a great deal too much expense is incurred in Bar¬ 
bados in preparing pen manure. Tin* quantity of mould mixed 
with trash must add considerably to the expense. In Trinidad 
that is not. done and the pens arc almost in variably con (‘red. 
There is an arrangement also for collecting washings. Then in 
Trinidad, we have, as you know, very heavy (day soils, and tin* 
application of pen manure to such '-oils is organically advan¬ 
tageous. We look upon it partly in tin* nature of a green 
manure*. 1 have* also found in my experience in Trinidad results 
which correspond to those* spoken of by .Mr. Watts very small 
proportions of potash and lime* in the* soil-, and yet crops re¬ 
markably hen\y in their yield. We* have* noticed especially an 
ext inordinary dediedeney <./ lime* in our soils. These* are* points 
which 1 hope* will be* taken up by tin* Department of Agricul¬ 
ture with a view to throwing more* light upon them. 

Mr. J. U. Bovkll : Krom the analyse*- which J Vo lessen* Har¬ 
rison made at. Ashbury Kstate. Barbados, it appears that from 
the average* quality of farmyard manure* used there, it- was 
estimated that at tin* rate* of 100 pounds of phosphates and 100 
pounds of potash were applied per acre*. I admit that- farm¬ 
yard manure* is better pre*j»are*d under coven* : but- in spite* of 
that 1 am of opinion that it contains a considerable* epia lit i t y of 
plant food. 

The* PitKsimoxT: Do you consider as applied in Barbados 
it is a. cheap and edTeeiive* mean*- ed* supplying the* ingmlieuit-s 
you have mentioned to the* land ? 

Mr. Bovkll: I do not- say it is cheap because*, in some ease's 
too much mould is u-e*d. 

Mr. A. 1\ Cmvi.KY (Agricultural Soededy. Antigua): In 
Antigua we* grow our eane*s considerably cheaper than a great 
many places. Wo use no artificial manure* to our plant cam's, 
hut we apply a large* quantity of pen manure*. How dot*-, that 
affect the* cost of growing canes? I should lie; sorry to se*e pen 
manure done away with. As to cost , it works out to about 10/- 
e>i* 50/- per acre. With re*gard to t he* • prepara t ion of pern 
manure*, w e do not go in Jargedy for held or open-air penis, our 
pens are* mostly ne»ar the* works and all the* rubbish that would 
otherwise* be* wasted is collected and put in the* pens. The 
cane tops come in as food for the cattle, and the* rotten (nines 
are put in the pens. Whether the fungus is thus destroyed 
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meats in this island, and by Professor Harrison himself, when 
in Barbados. I am of opiniou that a good deal of useful work 
could be done in relation to this question of phosphates sup¬ 
plier! to the sugar cane. I am the more convinced of this as a 
gentleman in England, interested in sugar cultivation in the 
West Indies, lately asked me if I had any views on the ques¬ 
tion of phosphates in relation to the yield of sugar as he found 
that large crops of canes were being raised on soils in which it 
was almost impossible to detect phosphates by analysis, and 
the application of phosphates to such land did not bring the 
increased return which they had anticipated. The phosphatic 
manuring of the sugar cane is a question that is by no means 
solved at the present moment. Again with regard to lime, we 
have given far too little attention to this subject. In fact, we 
have overlooked it because we believed that there was euough 
lime in the soil in many of these islands. When in Jamaica I 
was struck by the result of the analyses of red soils overlying 
a bed of limestone. The soil was only two feet deep, and I was 
surprised to find that it contained mere traces of lime. There 
is evidently something wanting in our methods of analyses, as, 
where soils are distinctly deficient in some necessary constitu¬ 
ent, this fact is not sufficiently brought out. 1 support what 
Professor Harrison has said respecting the desirability of adopt¬ 
ing a uniform method of setting forth the analyses of soils. 
That subject should be dealt with at a special meeting of the 
Chemical officers how present. The question of lime may present 
itself in either of two*aspects: first, the lime may be essential 
as a plant food ; or secondly, it may occupy a position in rela¬ 
tion only to those chemical changes which go on in the soil. 
With regard to pen manure, it is the uniform practice in 
Antigua to apply pen manure to the whole of the fields before 
the canes are planted. It has more than once been pointed out 
to me that this practice might to some extent interfere with 
our investigations as to the demands for plant food on the part 
of the cane plant. The point ought to be settled whether our 
manorial investigations are to be carried on on soils which are 
already manured with pen manure, or those that are left 
entirely unmanured. Hitherto, the practice has been adopted 
both at Barbados and Antigua to add the artificial manures to 
the pen manure, previously applied. The question is whether 
in this way we supply a sufficient amount of phosphates and 
potash, and, perhaps in some cases, of nitrogen for the full 
development of the plant. It is obvious that pen manure made 
up in the open field and washed by rains is likely to contain 
very little nitrogen. If we compare the result obtained in any 
one year by the amount of nitrogen given in the form of sul¬ 
phate of ammonia with the nitrogen contained in any given 
sample of pen manure, we may not be comparing things quite 
fairly, because pea manure supplies many other ingredients 
besides nitrogen—for instance, it also supplies humus. A 
definition is necessary of what we actually mean by pen 
manure. Are we to use it as a measure of organic matter, or of 
nitrogen, or of anything else. Whatever it is, it requires to be 
settled. I am afraid that if I were to deal with the m&ny other 
questions raised by Professor Harrison I should detain you tor 
an undue length of time. I only hope that when the paper i § 
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printed, it will lead to further discussions on sugar-cane experi¬ 
ments and tend to a method of levelling and uniformly stating 
results obtained at all the Stations in the West Indies. 

Professor P. Carmody : As Mr. Watts has remarked, there 
are certain points brought out in Professor Harrison’s paper 
on which we are all agreed, and there are certain other points 
on which we do not agree. I hope that, as the outcome of this 
Conference, many of the points which Professor Harrison has 
submitted, and with which we do not agree, will be experi¬ 
mented upon and investigated in our larger stations. As to the 
question of uniformity of procedure and uniformity of reports 
to be submitted to the public, 1 agree with the suggestion that 
has been made to refer these to a small Committee of Chemists 
and Botanists. It is a subject in which many at this Conference 
have no interest whatever. With reference to pen manure, it 
appears that a great deal too much expense is incurred in Bar¬ 
bados in preparing pen manure. The quantity of mould mixed 
with trash must add considerably to the expense. In Trinidad 
that is not done and the pens are almost invariably covered. 
There is an arrangement also for collecting washings. Then in 
Trinidad, we have, as you know, very heavy clay soils, and the 
application of pen manure to such soils is organically advan¬ 
tageous. We look upon it partly in the nature of a green 
manure. I have also found in my experience in Trinidad results 
which correspond to those spoken of by Mr. Watts—very small 
proportions of potash and lime in the soils, ami yet crops re¬ 
markably heavy in their yield. We have noticed especially an 
extraordinary deficiency < .1 lime in our soils. These are points 
which I hope will be taken up by the Department of Agricul¬ 
ture with a view to throwing more light upon them. 

Mr. J. R. Bovell : From the analyses which Professor Har¬ 
rison made at Ashbury Estate, Barbados, it appears that from 
the average quality of farmyard manure used there, it was 
estimated that at the rate of 100 pounds of phosphates and 100 
pounds of potash were applied per acre. I admit that farm¬ 
yard manure is better prepared under cover; but in spite of 
that I am of opinion that it contains a considerable quantity of 
plant food. 

The President : Do you consider as applied in Barbados 
it is a cheap and effective means of supplying the ingredients 
you have mentioned to the land ? 

Mr. Bovell : I do not say it is cheap because in some cases 
too much mould is used. 

Mr. A. P, Cowley (Agricultural Society, Antigua): In 
Antigua we grow our canes considerably cheaper than a great 
many places. We use no artificial manure to our plant caries, 
but we apply a large quantity of pen manure. How does that 
affect the cost of growing canes ? I should be sorry to see pen 
manure done away with. As to cost, it works out to about 40/- 
or 50/- per acre. With regard to the • preparation of pen 
manure, we do uot go in largely for field or open-air pens, our 
pens are mostly near the works and all the rubbish that would 
otherwise be wasted is collected and put in the pens. The 
cane tops come in as food for the cattle, and the rotten canes 
are put in the pens. Whether the fungus is thus destroyed 
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ifl a matter on which I should like authoritative information. 
Some in Antigua are under the impression that it is; but 
I should like to know whether in putting the rotten canes 
in the manure pens we are doing a good thing or a bad 
one. With regard to lime although I live on a lime estate, 
during the last few years I have burnt lime and applied it 
with very good results. With regard to statistical papers 
and records, I would suggest that they be distributed 
amongst the planters as well as to the Experiment stations 
and that there should be more uniformity in tabulating them 
than at present. 

The President : In reply to the question submitted by 
Mr. Cowley there can be no doubt that the practice of throwing 
rotten canes on manure heaps is not to be commended. The 
fungoid disease affecting sugar-canes known as Trlchosphaeria 
has one or more resting spores. These are not likely to be 
destroyed by fermentation and hence will be carried with 
the manure into the field and attack the canes. It would be 
better to pass the rotten canes, as soon as possible, through the 
mill and burn the wegass in the furnace. This is the only 
effective way of dealing with them. I have noticed in this and 
other colonies that it is not an uncommon practice to allow a 
heap of rotten canes to remain in the yard and gradually decay. 
Nothing can be more favourable for the spread of both the 
moth-borer and fungus. It is useless under such circumstances 
to attempt to deal effectively with either pest. 

Hon’ble F. J. Clarke (Barbados): There is one question 
I should like to ask my scientific friends. Whence does the 
manure derive its phosphates and potash ? 

Professor Harrison : In Barbados in applying pen manure 
you are not adding anything to the soil of your plantations. 
You are only transferring something from one part of it to the 
other. The large addition of soil to the manure simply adds to 
the weight and increases the cost of transportation. 

Rev. Dr. Morton (Agricultural Society,- Trinidad): It 
appears to me that in this discussion we have very much over¬ 
looked the small man. I think we ought, if possible, to give 
some hint to small cultivators how they should deal with the 
question of manure. In country villages a considerable quan¬ 
tity is thrown out by people who do not require it. I made 
some experiments with a view to solving the problem. My 
plan was to remoVe the manure to my land at once and cover 
it with the soil. The results were very good indeed. A small 
holder in my neighbourhood did the same. He had no animals 
of his own, but took the manure from his neighbours, gathered 
all the leaves which fell from his trees, the sweepings of liis 
yard, and threw the whole into his field, and lie got almost 
actually the same result as I did. He was a Barbadian and 
knew the value of manure. It seems to me that the treat¬ 
ment of waste products—leaves of trees, house water, manure 
from animals, grass, straw—by handling them quickly and bury¬ 
ing them in the soil, is the only solution so far as our small 
cultivators are concerned. I should like to emphasize, especially 
in the interest of these small cultivators, the necessity of not 
wasting a single particle of manure, but to get it into the field 



181 


and quickly cover it up—especially in dry or in very wet 
weather. In some cases a large quantity of manure is carried 01 $ 
and left uncovered in the field ; a heavy rain conies down, and 
all the main food is washed away. In other eases it is applied 
when the soil is not in a fit state to receive it. I think wc should 
try and get our people to save all waste products and return 
them as quickly as possible to the soil. If we do that, we shall 
encourage them as cane farmers and enable them to maintain 
their cultivations over a number of years. 

Mr. Hart (Trinidad): There is one point which the chem¬ 
ists have not touched, and that is, the actual application of 
manures to the soil. I believe that as much uniformity is re¬ 
quired in the method of applying manures to the soil as in 
analyses or any other proceeding in relation to cane cultivation. 
There is no doubt that manure applied in small quantities is at 
times much more useful than if applied in large quantities, and 
that manure is required at times in larger quantities than at 
other times. One man may use half a ton of manure and get 
the same results as another man who may have used a ton, 
simply owing to the different methods of application. I think 
that experiments in this direction are required so that a\c may 
ensure uuiformity in the application both of chemical and pen 
manure. 

The President: Numerous points, many of them of gieat 
interest, have been brought before us in the papers read by 
Professor Harrison and Mr. Jen man, and in that by Professor 
d’Albuquerque. We cannot fully discuss them to-day ; but I 
hope that when the papers are published they w ill suggest 
useful experiments for the coming year and direct attention to 
matters still requiring to be definitely settled. What has 
been said about the doubtful value and economy of pen manure 
I understand applies to manure prepared in the open field, 
where it is washed by rain, and in cases where an undue 
quantity of soil or mould is added, reducing its quality and 
increasing the cost of transportation. Pen manure, prepared 
under cover and not overloaded with soil, wherever it can be 
economically produced, is undoubtedly a valuable application 
to cane fields. The criticism to-day has been directed only 
against pen manure in eases w here the cost far exceeds the 
value. The Rev. l)r. Morton has reminded us of a considerable 
field of enquiry, in regard to the treatment of waste products 
and their conversion into manure by cane farmers and small 
cultivators. Mr. Hart lias usefully drawn attention to the fact, 
that the value of any manure largely depended on the period 
in the plant’s growth when it is applied, and also the quantity 
at any given time. 
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NOTE ON ARTIFICIAL CROSS-FERTILIZATION 
IN THE SUGAR CANE. 

BY PROFESSOR J. P. n’ALBUQUKRQUE, M.A., F.I.C., F.C.S. 

Island Professor of Chemistry in chemical charge of SugarCane 

Experiments. 

The discovery that the sugar* cane produces fertile seed, 
from which can be reared canes of the most varied size, habit 
and richness of juice, has opened to cane gr owers all the poten¬ 
tialities of the wonderful means of variation embodied in the 
fertilization of the oosphere or the fusion of two different cells. 
The researches of Messrs. Harrison and Jenman, more than any 
others, have been directed to investigate the relations between 
the mother parent cane and its seedling j)rogeny, which all 
ideas and conclusions on the subject of heredity compel us to 
believe must exist between the qualities of parents and their 
offspring : and these researches have shown relations of an im¬ 
portant kind. They have shewn that, as a rule, “ the average 
size of the [mother] variety ” . . . “ closely governs ” [with 

exceptions] “the size of the offspring ,, that the same may be 
stated in regard to colour ; but the sugar contents of the juice, 
glucose ratio and quotient of purity, present in the offspring 
very wide variation on both sides of the mother variety, so that 
to quote their words a “ seedling from the Maui cane ” . . . 

“ is equally likely to contain only 1 pound sucrose per gallon in its 
“juice as against 1*7, about what the parent variety averages, 
“ whilst it may contain 1*9 pounds : ” and they tell us “ to obtain 
canes richer in sugar than the Bourbon and other old established 
varieties w r e are compelled to proceed purely on experimental 
lines by selecting the finest seedlings of a few' appreciated 
varieties, and, from among them, picking out. after a few years’ 
study of them both as plauts and ratoons, those which give 
the greatest yield of cane of the highest saccharine strength 
and purity.” It would appear therefore, from these researches, 
that the size (and colour) of seedling canes varies to a moderate 
extent on either side of the mother variety, and that, in order 
to improve the cane in the latter respects, w r e must trust to re¬ 
peated trial to give us the canes we seek for. 

It takes about two years to rear a mature cane from seed, 
and some few years longer before the characters of the seedling 
cane have been sufficiently investigated to be pronounced upon. 
While some characters, viz. saccharine richness, are probably 
fairly permanent from the first, others, such as vegetative 
vigour and tendency to tiller, shew a falling off in the canes 
grown from cuttings; and it takes some time before the con¬ 
dition of stability or equilibrium is attained, and, in the course 
of those years, many of the seedlings will be rejected from one 
cause or another. A seedling which may give very good results 
in one soil, may prove a failure when distributed over even such 
a small variety of soil °and climatic conditions as are afforded 
by a small island like Barbados. I can call to mind promising 
seedlings which have, in some places, broken down under this 
test. While, therefore, the method of mother pedigreed cane 
seedlings as practised by Messrs Harrison and Jenman offers 
great advantages over the hap-hazard choice of seedlings in 
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which no record Is kept of the parent, while it offers all the 
potentialities of the seedling with an important attempt to 
shorten the process of selection, it still, as far as I am able to 
read their reports, leaves the paternal plant, that is the source 
of the pollen, undetermined, and still leaves the risk that wo may 
wait a long time for the cane we are looking for, and renders 
it very desirable that we should carefully consider any further 
method of abbreviation which the practice and experience of 
Botanists or Horticulturists may suggest: and it is with a 
view to opening a discussion that 1 venture to bring to your 
notice the importance of carrying out a systematic series of 
experiments on artificial cross-fertilization, a process which 
involves the fertilization of the mother cell by pollen from a 
selected plant of another variety, and therefore involves a 
selection of both the maternal and paternal plants from dif¬ 
ferent varieties. 

If we have any faith in the theory of heredity which has 
so splendidly cleared up and explained a large number of im¬ 
portant facts in biology, or even if we have faith in the facts 
themselves, we cannot help being driven to the conclusion that 
every character presented by the cane seedling is derived from 
potencies which existed in one or other of the parents, that no 
new character can appear in the seedling which did not exist, 
manifest or latent, in one or other of the parent®, ami that the 
characters of every cane seedling have been derived from, and 
are a combination in different proportions of. the characters, 
manifest or latent, possessed by the }>arent varieties: that by 
selecting both parent varieties we shall incorporate characters 
from both parents in varying degrees, produce some seedling 
canes possessing, in higher than average proportions, desirable 
characters from both parents, and so shorten the time to the 
production of the cane we are seeking for. 

I am not aware that any systematic attempt has hitherto 
been made to bring thi< principle (so largely used by seed 
growers) into operation in the production of the cane seed. In¬ 
deed, though it is highly probable, it has not, as far as I know, 
been actually proved that cross-fertilization takes place at all 
in the case of the sugar cane. Messrs. Harrison and Jen man in 
their report of 1890 mention one cane where there is some pro¬ 
bability that the source of the pollen was known, because only 
one variety of cane in a large district was flowering atone time. 

The cane flower if not self-fertilized is probably wind- 
fertilized. Is it possible to effect artificial cross-fertilization in 
the cane ? and if so, how ? I can think of three ways in which 
it can be attempted. 

The first is to take advantage of any two varieties of cane 
which arrow together, while other canes are not arrowing in 
the same district. This method is not one which would appear 
to be available in any district (such as Barbados) where, a large 
number of varieties being under cultivation, it would be next 
to impossible to ensure against the risk of pollen coming from 
an unknown source. 

A second method would be to grow, side by side in rows, 
canes of the different varieties it is desirable to cross, and so 
chosen as to arrow at approximately the same time; bend over 
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the arrow stalks together and bag them, before the flowers are 
protruded, in the same sterilised fine silk bag, and when the 
pollen of each arrow is ripe, its distiibntion over the other 
arrow in the same bag will be ensured, either by the wind, or 
by shaking the arrows in the bag. 

The third method w hieh Dr. Morris suggested to me as quite 
as likely to succeed and more practical than the second one, is to 
bag each arrow under experiment some time before it is ripe: 
and when the arrows in the bags ate ripe, to shake the contents 
of the bags of one variety into the bags eo\ering the arrows of 
another, tl»o latter bags being temporarily open at the top to 
receive tlic pollen, and then closed up, every possible precaution 
being taken to prevent, during the transference, the access of 
pollen fiom any other source. 

No doubt difficulties will occur in the carrying out of those 
experiments. Thus a laige number of the bagged arrow's may 
fail to produce mature ovules capable of fertilization and so 
a large percentage of the trials may be unproducthe, rendering 
it necessary to bag a large number of arrows. The second 
method also would pro\e much more difficult to carry out than 
the third, because only a few of the selected adjacent cane 
holes may arrow 7 in pairs and thK again will reduce the per¬ 
centage of successfully germinated seedlings. 

At my suggestion Mr. Do veil lias already bagged a number 
of arrows by method 2 and the result will be of groat interest. 

It will be obvious to e\ cry w orker interested in the question 
of improving the sugar cane, tliatat pi esent there is no existing 
cane which combines all the characters, and in the degrees 
which arc desirable from the point of view of the sugar producer. 
The first and foremost arc, heavy tonnage of cane per acre, and 
richness in sugar: and 1 suggest that by fertilizing a large 
number of arrows of some heavy tonnage variety (as rich in 
sugar as we can find such a vaiiety) with pollen from some 
variety very lioh in sugar (and of as heavy a tonnage as we can 
find such a variety), we ought to be rewarded with at least 
some seedlings possessing a larger than ordinary meaMucof both 
characters. Other < liaraeters tlmt wo a\ ould seek to ineorpoiate 
as far as consistent with the above would be eaily (or at all 
events “timed”) ripening, high and suie geiminative power in 
the tops, resistive power to fungoid and insect attacks, pure as 
well as rich juice, good milling properties &c. 

It must of course be borne in mind that the above sug¬ 
gested methods only ensure that the seedling canes produced 
are either the products of self-fertilization, or of cross- 
fertilization between the parents selected. Thus with arrows 
of pareut canes A & B so treated, the seedling canes are either 
seedlings of A self-fertilized, or B self-fertilized, or of A cross- 
fertilized by pollen of B, or B cross fertilized by pollen of A. 
To ensure otherwise would diced the elimination of the anthers 
before they were mature, a very difficult task in a plant the 
parts of whose flowers are so small as is the sugar-cane.* 


* Note A similar qpeiatlon has been successfully carried out by Messrs. 
R. & J. Gar ton in their thirty years work upon cross breeding in wheat, 
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IMPROVEMENT OP THE SUGAR CANE BY 
“ CHEMICAL SELECTION.” 

BY PROFESSOR J. P. I)’ALBUQUERQUE, M.A., F.I.O., F.O.S. 
Island Professor of Chemistry in chemical charge of Sugar Cane 

Experiments. 

The next point to which I have to invite the attention of 
the Conference is the question as to whether it is practicable to 
enrich any given variety of cane by selecting tops for “ seed- 
cane” from those canes which actual analyses of juice shew to 
be richest in sugar. 

Planters have been blamed for not having already improved 
their canes by this method, and against the probability of the 
method proving a success has been urged that the richest 
canes in a field are often simply the ripest or best nourished, 
that tops from such richest canes have loss germinative power 
and are more liable to fungoid attack in the young stage, 
that careful observation 1ms failed to detect bud variation in the 
sugarcane, and that the high variability of the sugarcane 
produced from seed shews that seed is a far more satisfactory 
and probably the only way of increasing the weight and rich¬ 
ness of the sugar cane. 

Glancing briefly at what has been attempted in this direc¬ 
tion, Messrs. Thompson and Edsen at Calumet in Louisiana car¬ 
ried on some experiments for about three years and in their re¬ 
port they considered that they achieved some success. On a 
very small scale an attempt has been made by Mr*. Bo veil and 
myself at Dodds Botanic Station over three crops, but as our 
method (a compulsory one with us up to the present) is very 
unsatisfactory, we are not surprised that the attempt has been 
a failure. During the first year’s experiments the result was 
that the plants from the richer canes gave the crop with juice 
richest in sugar : but the results were reversed in the second 
and third years. For the plants from the “rich” canes pro- 
dueed canes both lower in tonnage and poorer in sugar than 
those from the “ poor ” canes. The experiments were only 
carried out on small single plots. 

At Mauritius Monsieur Boname gives the results of experi¬ 
ments carried out for two years and these results are negative. 

Looking at the matter from a theoretical standpoint one 
cannot help thinking that canes produced from the buds of a 
parent cane, are likely even if grown under precisely similar 
conditions (if it were possible to do so) to manifest slight dif¬ 
ferences in their various properties, such as the length of their 
joints, the amounts of sugar and other substances in their cells, 
the germinative power of their buds and so on; one would ex¬ 
pect that the canes so produced from buds while exhibiting no 
striking variation from the parent would oscillate as it were in 
their properties about the mean formed by the parent plant, 
and that by selecting the canes richest in one of those proper¬ 
ties (say sugar production) the canes produced from the buds 
of the daughter canes, would oscillate in their properties about 
a new mean (that of their mother canes) and a mean slightly 
higher than that of what I may call the grand-mother cane 
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And one would expect that by a repetition of this process of 
selecting the richest from which to propagate, the average rich¬ 
ness of the variety would be increased. Admitting' that it is 
possible for the sugar cane to contain more sugar than it does 
now, it does not, in order to test the theoretical possibility of 
this enrichment, seem necessary to mo to shew as suggested 
those striking variations known as bud variation : the essence 
of the idea lies in a gradual integration of small difierences, 
and not in a change per mltum. But even if it wore neces¬ 
sary, we know that bud variations do, though rarely, occur in 
the sugar cane, from the drawing and striking specimens now 
exhibited by Dr. Morris at this Conference. 

From a practical point of view, however, there is a very 
great difficulty in carrying out the experiment satisfactorily ; 
and that difficulty is, admitting that in a given variety of 
cane some individuals possess greater inherent sugur-produoing 
powers than others, how are we to find them? What test 
shall we apply? For the cane which on any given day has the 
richest juice may not be the one with the richest potentialities. 
It may as has already been urged be simply the richest because 
better exposed to light, better nourished from its position in 
the stool Ac. If on the oilier hand we do not simply select 
plants from the richest individual canes, but as suggested by 
Mr. Kobu** select our plants from the stool displaying the high¬ 
est average richness, may not this again be due to this stool 
being riper from having germinated a little earlier than neigh¬ 
bouring stools, or being riper from some other accidental cause 
not inherent in the cane from which it sprung? I confess I do 
not see any way out of the difficulty and can only hope that 
by combining all methods, i.e. of selecting the similarly situated 
richest canes from the richest stools, and doing this with a 
large number of plants that on the average we may succeed in 
hitting on a much larger proportion of the inherently richer 
canes. Dealing w ith the objection that plants from these richer 
canes will germinate badly, that a smaller proportion of them 
will germiuate than from ordinary plants, I should say use a 
variety of great gerininative vigour. There is no doubt a limit 
beyond which a cell of a cane plant can no longer produce 
sugar and live: a limit of sugar contents beyond which the 
protoplasmic functions of the cane cell w ould be so interfered 
with, so reduced in vigour, that the plant would die or at least 
be unhealthy ; but assuming that the variety experimented 
with has a fair margin of protoplasmic contents, and so a fair 
margin of vegetative vigour to be encroached upon, I do not see 
why the percentage of sugar should not be increased and yet 
the plant retain sufficient gerininative power for practical 
purposes. All that would be w anted in the ripe cane (in the 
experimental stage) would be just sufficient gerininative pow er 
to produce with care and irrigation a healthy plant: this is of 
course simply in the experimental stage. When the variety in 
experimental cultivation had been sufficiently (or as far as 
practicable) enriched, it would be probably planted out in the 
estates from unripe or less . ripe plants, and therefore fiom 
plants that retained more protoplasm and greater gerininative 
power than plants from ripe canes. 
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A purely local difficulty that lias rendered such Chemical 
selection experiments in Barbados unsatisfactory, is the fact 
that it is not possible, except at great risk of not getting the 
canes to germinate, to plant out canes after the middle of 
December in black soils: and the canes from which these plants 
are taken would not be ripe till March or April following. Now 
the relative richness of the unripe canes we are testing in De¬ 
cember and taking plants from, is not at all the relative rich¬ 
ness of the same canes at maturity, aud consequently we are 
probably not selecting the inherently richer canes. This local 
difficulty however we shall in future obviate by the employ¬ 
ment of air irrigated held very kindly placed at our disposal by 
Mr. H. E. Thorne at “Sandy Lane,” which will enable us to 
plant out at the ordinary reaping time of the variety under 
experiment. 


A METHOD OF ASCERTAINING THE FERTILITY 
IN DIFFERENT PARTS OF AN EXPERIMENTAL 
FIELD BY THE USE OF CONTROL PLOTS. 

BY PROFESSOR J. P. J>* ALBUQUERQUE M.A., F.J.O., F.C.S. 

Island Professor of Chemistry in chemical charge of Sugar'Cane 

Experiments. 

In all Agricultural Field Experiments great difficulty is 
experienced in dealing with the varying fertility of the soil 
from one part to another: and it is probable that many erro¬ 
neous conclusions have been duo to the neglect or failure to eli¬ 
minate this source of error. In some cases this factor has been 
ignored altogether, while in others various methods have been 
adopted with a view to eliminate it in the conclusions. As far 
as 1 am aware, the chief methods adopted have been as follows: 

the use of very large plots of half an acre upwards; (b) 
the ascertaining of the mean no-manure fertility of the field by 
leaving diagonal strips right across the field unmanured, and 
taking this as the mean fertility with which to compare large 
or small plots ; (c) the use of three or more plots of each kind 
and assuming that the mean increase of yield of the three 
plots of one kind, compared each with the plot in its own 
series not containing the constituent under trial, gives the true 
increase due to that constituent; (d) the use of small plots in 
three or more series, each series containing a number of 
control plots with which to compare the plots of the series. 
This is the method employed by Messrs. Harrison and Jenman 
in their exi>erimeuts, and is a great advance upon previous 
methods., They compared the yield of each manured plot with 
the mean of the diagonally situated no-manure plots. 

A method which I desire to bring to your notice to-day 
presents I think a considerable difference from those above 
enumerated, in that it makes an attempt to ascertain the 
fertility of each plot in the field. In choosing fields for 
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manurial or other agricultural experiments, a field as level and 
otherwise uniform as possible is selected. It should rest upon 
one geological formation, and from its history it should be 
known to have been uniformly treated in the manurings of 
previous years and to have been employed as one field in agricul¬ 
ture and not planted in patches. Notwithstanding all this its 
fertility, as measured by say the weight of some crop produced 
on any small unit area, will probably vary greatly from one 
part to another of the field. The factors the sum of which 
determine the fertility as above measured are many, and 
include the quantity of available nitrogen and mineral 
plant food in the soil, its ricliuess in the bacteria 
that effect the various changes called nitrification and 
de-nitrification, its physical condition as to the retentiveness for 
moisture, aeration and so on. From the manner in which soils 
are formed and worked in large fields, the value of each of 
these factors cannot vary suddenly from one point of the field 
to the next, and if we were to make a diagram in which the 
horizontal distances showed to scale the position on the field*, 
while the vertical distances shewed the value of any one of 
these factors, the diagram would consist of a curved surface 
more, or less complicated :und similarly the diagrams represent¬ 
ing the changing value of all the factors measured, (if it were 
possible to do so), in terms of the amount of crop produced, could 
be combined in one diagram, the diagram of fertility ; and this 
diagram. would also be a more or less complicated curved 
surface. If any way could be devised of finding these curves 
for the field, it would be possible, having given the weight of 
the canes of a given variety on any known small unmanured 
area in the field, to calculate the weight of canes which in the 
same period would be given by any other unmanured area, 
great or small, oil the same field. It will be observed that in 
such curves, if the distances between two points on the curve 
are sufficiently close the curve becomes simple, and when the 
distance is small enough the curve between the points becomes 
a straight line. Now we cannot measure the value (in terms of 
weight of canes or in any other way) of the separate factors 
the sum of which determine fertility, but we can (and that is 
sufficient for our purpose) measure at any part of the field the 
effect in fertility fsay for cane growth) produced by the sum 
of all the factors by weighing the crop produced on that no- 
manured plot, and the weight of crop will be the measure of 
the fertility at that spot. If we could afford the time and 
money we could find the diagram for the whole field by tilling 
quite uniformly, and growing a crop, say of canes, without 
any manure, and reaping and weighing the whole field 
in small plots, which ^would give the measure of the 
fertility of the whole field under the climatic conditions of 
that year; and if the change of soil produced by the growth of 
the crop were very slight, the diagram of fertility so obtained 
would probably be approximately correct for the r same field 
for any other year in which the climatic conditions were 
approximately (the same as the year in question : at any rate 
we could check* the assumption by combining it with the method 
to be detailed immediately. 

In practicej however, we generally require, if possible* a 
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method of finding the measure of the fertility of any part of a 
field, which can be employed simultaneously with the growth 
of the experimental plots, and this 1 suggest can be done, with 
an approximation to correctness, by employing a number of 
control no-manure plots at differents parts of the field and so 
close together that the fertility curve between any two plots 
can be assumed to be a straight line; from this it will be 
easy to calculate (in tons of crop per acre) the fertility at any 
intervening plot. With a view of making the method clear I 
have made a sketch plan of an imaginary field divided into 
109 plots. The field numbers of the plots are indicated in dark 
type; while, indicated in italic* without brackets, are the 
weights of crop (say canes) actually found on 25 no-manure 
plots -control plots. In one section of the field I have filled 
in, in italics enclosed in brackets , the calculated crop yields 
which each of the plots of that section would give if not 
manured. Thus plot 1 (control plot) gave, by weighing, a crop 
of 15 tons; plot 53 similarly gave 19 tons and plot 5, 16 tons. 
Calculating for the three plots between 1 and 53, we see that 
plots 14, 27 and 40 respectively would, if not manured, give 16, 
17,18 tons. Similarly calculating for the three plots between 
1 and 5, we find that on plots 2, 3, 1, the yields would be 15*3, 
15*5 and 15*8 tons respectively. The yield of plot 15 lying 
diagonally between plot 1 and plot 29 is calculated from 
the diagonally and closely situated control plots, and similarly 
the yields of plots 17, 41 and 43 are calculated from the diagon¬ 
ally and closely situated control plots. Plot 31 is situated mid¬ 
way between control plots 5 and 57 and also midway between 
control )dots 29 and 33. The value calculated from the first 
two control plots would be 18*21, the value calculated from 
the second two control plots is 18*5. The mean to one place of 
decimals of these two calculated values is 18*4, and this is the 
value taken and is enclosed in square brackets. For a similar 
reason the value for plot 55 is enclosed in square brackets. 
Thus in every case all available data are used in calculating the 
no-manure yields. The values for plots 16, 28, 42, 30 are 
obtained by interpolation between those already calculated. 

We can thus ascertain the calculated yield of each plot in 
the field if it were unmanured : we may call it the no-manure 
yield of the plot. We also by weighing ascertain the weight 
of crop actually given by each manured plot. Suppose there 
are three series of manure plots each series exactly resembling 
the other except for position in the field. Let (a), (b), (c), (d) 

. . . &c. represent the respective manures used in each of 

the three series; let a, b, c, d . . &c. be the corresponding 

actual yields per acre of these respectively manured plots of 
one series, and let a o , b o , c o , d a . . * &c. be the calculated no- 

manure yields of each of these respective plots. 
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First Method. 

Then —> . . . &e. , are the respective ratios of 

^ o "o ^'o 

the manure yield to the no-manure yield of each of these 
plots. Let O be the geometric mean of a, ( , b o , c e ,. . . &c., 
for—say the nitrogen plots of one series all close to (a). 

Then -~-x O = mean value per acre due to manure (a,) 


on that part of the field and similarly —- x O — 

b 9 c 


xO,-j-x O 


are the mean values per acre for manures (b), (c), (d), . . . &c. 
in that sub-series and f x 01 - x 0 ] is the difference 

l b () J l a 0 J 

produced by the two manures (b) & (a) . Suppose the manure 

(a) to be minerals only 

(b) „ „ minerals + 40 lbs. nitrogen. 

(c) „ „ minerals + 60 „ „ 

(d) „ ,. minerals + 80 „ „ 

then we get the following values for that part of the field , 


x O — mean increase of yield due to 40lbs. nitrog. 

^ O “ 91 9) 99 99 60 ,, 99 

X O = 99 99 *9 99 80 9, ,, 


b 

x O j 

b„ 

b 

_ Jl/ 

b. 


c 

a 

Co 

a 0 

d 

a 

d. 

a 0 


d ft 
. d. ” a. 


By taking the geometric mean of the value of a for the cor- 

a. 

responding plots in each of the three series, we get A the mean 

a; 

value of the ratio for the held. By taking the mean yield [O] of 
ail the control plots in the field and multiplying, we get 
A 

x [O] = mean yield })er acre for the whole field due to 

manure (a), and thus we can obtain a mean yield per acre for 
the field for each manure used : and we obtain the following 
mean values for the whole field. 


B 0 A 0 

C_A 

C A o 

D 0 A. 


x lO] = mean increase of yield due to 40 lbs. nitrog. 

^ [O] — 99 99 99 60 99 99 

X [O] — 99 99 99 80 99 99 


Second Method. 

Values can also be obtained by taking differences and 
arithmetic means. Thus b-b e is the difference between the 
manure and no-manure yields of the plot receiving manure 
(b). 

a-a„ is the difference between the manure and no- 
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manure yields of the plot receiving manure (a), therefore 
(b-b o )—(a-a c )- increase of yield due to 40 lbs. nitrogen. 
(c-c o ) (a-a o ) — ,, m >} 60 ,, ,, 

(d-d o )—(a-a o ) - ,» »» »> 80 ,, ,, 

Since all the plots of the nitrogen sub-series (b), (c), (d), . , . 
&c., are near (a). 

By taking the arithmetical mean of the three values so ob¬ 
tained for the three plots of each kind in the field, we obtain 
the mean increases for the whole field. 

Although calculations made by the first method will take 
more time than by the second method, 1 prefer the first method, 
the geometric means and ratios being easily worked by the use 
of logarithms. 

In order more clearly to comprehend the difference between 
this method and that of comparing the yields of the plots with 
the mean yields of adjacent no-manure plots, let us look at plot 
14 and plot 40. If we compare the respective yields of these 
plots with the mean of Nos. 1 and 58 the adjacent no-manure 
plots, we should compare them with 17 tons, wdiereas by taking 
the calculated no-manure yield of No. 14 and No. 40 we should 
compare the yield with 16 A 18 tons respectively, which 1 
submit would make a great difference, since 16 tons is a far 
more likely yield for plot 14, and 18 tons is a far more likely 
yield for plot 10 than would 17 tons be for both. By employing 
for comparison the means of the two uo-manure plots, we place 
each of the three plots between 1 A 58 on an equality, when 
I submit that they are not so, and that they diverge more and 
more from equality as they get further apart. 

In looking at the capabilities of this method we must bear 
in mind one or two points of importance. It depends upon the 
employment of small plots of say one-thirtieth of an acre, the 
employment of control plots close together, and it assumes that 
the plants or seeds used in each pJot are alike: this last con¬ 
dition is a matter of special importance in cane experiments 
in Barbados, because both tops and cuttings are used, and 
M. Boname’s recent report has clearly shown the greater yield 
obtained by using tops. It is therefore very important that 
whether tops ,or cuttings are used, each plot should begin life 
on equal terms: whatever w r e do, slight differences will occur 
in rapidity of germination and grow th, due to slight differences 
in the plant themselves, and this will be one of the purposes for 
which w r e use three or more plots of each kind. 

Another point of importance is to recollect that the rela¬ 
tive fertility will, in most cases, not be the same between say 
plots 1 and 150 if those plots each receive an adequate applica¬ 
tion of a chemical manure (nitrogen, phosphoric acid and 
potash &c.,), as it is between these plots unmanured. Therefore 
we should expect the ratio o f b to be different in the different 

b o 

series in which manure (b) occurs, representing the different 
effects of the same manure on plots of different fertility. By 
taking the mean of these ratios, if we have the good fortune 
to hit upon a difference of fertility in the three plots of the 
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same kind representative of the range of fertility in the field, 

D 

we shall be able with fairness to calculate —- the mean ratio 
B B ° 

for the field and — x [0] the mean yield for the field, if manur- 
B 0 

ed with manure (b). 

In the Barbados manurial experiments, besides the no¬ 
manure plots, following the plan of Messrs. Harrison & Jen man, 
there is immediately adjacent to a certain proportion of them, a 
number of plots receiving each an equal application of chemical 
manure including nitrogen, phosphoric acid and potash, to 
ascertain the variation of fertility with such manures: and it 
may be found desirable to compare the results of the various 
manures with those similarly manured plots as well as with 
the no-manure plots. 

This method of ascertaining the fertility of the different 
parts of an experimental field can I think with advantage be 
extended to variety experimental plots. The plan in this case 
would be to place control plots of the standard variety, with 
which all others are to be compared, at intervals about the 
field ; all the plots are manured alike, and the weight of canes 
per acre of these standard plots will measure the fertility of 
the respective plots, and by assuming a continuous change of 
fertility from one control plot to the next, it is easy to 
calculate what weight per acre of the standard variety each 
of the intervening plots would give. But the intervening 
plots have other varieties cm them, therefore by dividing the 
actual weight v of the reaped variety by the calculated weight s 

of the standard variety for the same plot, we obtain-a mea- 

s 

sure of the relative value of the two varieties. Thus each 
variety can be compared with the standard one, and thus with 
one another. 

Finally it will be easy to compaie results by this method 
with that obtained by other methods of field experiment and 
calculation. 

I hope during the next year to be able to test the correct¬ 
ness of this method of control plots by leaving an area unmanur¬ 
ed, such as that bounded in the plan by corner plots I, 5, 57, 53, 
comprising several small plots, and reaping it in separate 
plots: by comparing the actual results obtained on each of the 
unmanured plots with those obtained by calculations from the 
control plots 1, 5, 53, 57 and 29, it will be easy to see how far 
the method is reliable, and to ascertain how close control plots 
should be situated, in order that a straight line may be as¬ 
sumed to approximately represent the fertility curve between 
those plots. 


The Conference then adjourned for luncheon. After lunch¬ 
eon the Conference resumed at 2 o’clock. 



The President : The first business proposed to be taken 
this afternoon is to consider the present position of efforts to 
supply Central Factories to the smaller sugar islands (especially 
Barbados and Antigua) that are not already possessed of means 
for manufacturing sugar of a high quality, and at a cost that 
will enable them to compete successfully in the markets of 
the world. Until this problem is satisfactorily solved, the 
efforts of the Imperial Department of Agriculture to be of 
service to these islands will be seriously crippled. I regard it 
as of fundamental importance that these sugar islands should 
be provided with Central Factories, otherwise any benefits 
arising from raising new varieties of canes and generally improv¬ 
ing the cultivation will be neutralised by the loss in the process 
of manufacture. This loss is estimated at from thirty to forty 
per cent. It is impossible for any industry to succeed where 
such a loss is sustained. 

Further, the sugar produced is of an inferior kind and 
is suited to one market, and that a precarious one. Just now 
West Indian sugar of high quality, owing to the effect of 
countervailing duties in the United States, realizes about 30/- 
per ton more than last year. Unfortunately, the low grade 
sugars such as muscovado largely produced in these islands 
do not fully share in this benefit. This supplies another 
argument in favour of Central Factories. It must also be 
remembered that the tinted States market may not always 
be open to us. We have it oil the authority of a Cabinet 
Minister, the present Secretary of the United States Depart¬ 
ment of Agriculture, that owing to the phenomenal expansion 
of the beet industry “there is abundant encouragement to lead 
us to conclude that our country will within a few years produce 
what sugar it requires.” * If muscovado sugar cannot compete 
in a protected market like that now existing in the United 
States, it is certain that it must fail in any market where it 
would come into open competition with beet sugar. It is pro¬ 
bable also that all the cane sugar produced in Porto Rico (about 
100,000 tons ‘annually), as also tlio enormously large quantity 
likely to be produced in Cuba (before tlie war this amounted to 
about 1,500,000 tons) will all be shipped to the United States. 

Since this time last year you will have noticed that a con¬ 
siderable amount of valuable information has been brought 
together, but thkt information only deepens our conviction as 
to the necessity for immediate and decisive action in regard to 
Central Factories. 1 confess that I am not in a position— 
and I believe no man living is in a position—to suggest 
any industry that would immediately take the place of 
sugar in Barbados, Antigua and St. Kitts-Nevis. If these is¬ 
lands are to prosper at all it must be by means of tlie sugar 
industry. There is hope for other colonies; for they can pro¬ 
fitably grow coffee, cacao, limes, arrowroot, fruit etc., and thus 
supplement their sugar industries. For the islands I have men¬ 
tioned there is none. 

If, therefore, nothing is done to solve the problem of Central 
Factories, the sugar industry in these islands cannot hope to bur- 

* Report of Secretary, Year book of the U. S. Department of Agri¬ 
culture, 1807, p. 10, 
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vive. In order to present the subject in as clear and as concise 
a manner as possible to this Conference, I have arranged that 
two papers be read to you by leading men ; one relating to Bar¬ 
bados by the Honourable F. J. Clarke, and the other oil Antigua, 
but applicable also to St. Kitts-Xevis, by the Honourable Fran¬ 
cis Watts. I will first of all ask Mr. Clarke to be good enough 
to read his paper on Barbados. 


THE PRESENT POSITION OP EFFORTS TO 
SUPPLY CENTRAL FACTORIES 
AT BARBADOS. 

BY TIIK ITON’BLK FREDNHICK .JAMES CLAKKE, 

Speaker of the House of Assembly and Vice-President of the 
Barbados Ceneral Agricultural Society. 

As far back as the year 1S54, nearly half a century ago, the 
question of Central Factories engaged the attention of the 
planters of this Island. In that year an Act was passed by the 
Legislature, entitled “ An Act to encourage the establishment 
of a Central Sugar Manufactory and Model Farm.” The object 
of this Act was to incorporate a company who proposed to raise 
a capital of £40,000 for the purpose of purchasing land, machi¬ 
nery, etc., for the improvement of Agriculture, and the manu¬ 
factures of the Island. Nothing further seems to have been 
done iu the matter. 

In 1885 the Agricultural Society appointed a Committee to 
conduct experiments with a view to determining the relative 
effectiveness of the different kinds of sugar machinery on three 
plantations. 

The report of that Committtee is one of the many valuable 
pieces of work done by Professor Ham son in the interest of the 
sugar industry in this Island. 

The result arrived at was that the plantation with the 
most powerful mill and a vacuum pan obtained 40 per cent, more 
in value of produce than the other two with less powerful mills 
and the open system of evaporation. 

Professor Harrison was persistent in his advocacy of the 
advantages to be derived from the .establishment of Cen¬ 
tral Factories. 

Planters began to realise the enormous losses which they 
had been su^ering through the Jack of proper reaping machin¬ 
ery. The owners of a group of plantations asked the mortgagees 
to allow them to borrow money on the first securities over the 
group of plantations, iu order to erect a Co-operative Central 
Factory, but the mortgagees refused. It was therefore clearly 
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seen that the only way in which Central Factories could be 
erected was by Government aid. 

An agitation more or less vigorous was carried on and we 
find that in 1894 His Excellency the Governor in his speeech at 
the opening of the Legislative Session said “ I think it will be 
“ granted that with the machinery now in use we cannot pro- 
“ duce more sugar than is done at present, but were the latest 
“ improvements introduced the condition of affairs would be 
“ altered. Not only would the yield of sugar be increased, but 

“ a superior quality could be manufactured.This ques- 

“ tion has of late occupied much of my attention, and I am 
« disposed to think, having regard to its financial side, that the 
“erection of Central Factories is the practical way to these re- 
« suits and would enable our planters successfully to compete 
<* with the other sugar-growing countries of the world.’* 

A Joint Committee of the Executive Committee and the 
Agricultural Society was appointed to investigate and report 
on the question of erecting Central Factories. 

Early in 1895 this Committee reported in favour of the 
erection of Central Factories, and a copy of the Report was 
sent to the House of Assembly. The Report is a very elabor¬ 
ate one and contains a mass of valuable information collected 
from all sources. 

A Bill to provide for the erection and maintenance of a 
Central Sugar Factory was introduced into the House of As¬ 
sembly. 

The object of the bill was to erect a pioneer Central Factory 
on co-operative principles. It provided that the Excutive Com¬ 
mittee should be empowered to raise a loan of £50,000 and lend 
it to the owners of a group of sugar plantations for the purpose 
of erecting a Central Factory. The owners were to enter into 
a contract to deliver a certain number of acres of canes yearly 
to the Factory, and give the Government security over the 
buildings and machinery and the sugar for the payment of the 
interest and for provision for a sinking fund to repay the loan. 

The bill w r as unanimously passed by the Legislature and 
assented to by the Governor, but the Secretary-of-State for the 
Colonies advised Her Majesty to disallow it on the ground that 
the security to be given the Government by the planters was 
insufficient. He said that the Government should have the 
first lien on the plantations comprised in the borrowing group. 
The Legislature could not enforce this. They knew that any 
attempt to interfere with the mortgagees of the plantations 
would at once wreck the scheme. They pointed out the diffi¬ 
culties to the Secretary-of-State for the Colonies and asked him 
to reconsider his decision, but he said he was unable to comply 
with their request, and so this attempt to solve for ourselves 
the Central Factory problem failed. 

Early in 1894, the Agricultural Society had promoted a 
public meeting to consider the necessity for the establishment 
of. Central Factories. Resolutions w r ere passed setting forth 
the necessity for Central Factories, and calling upon the 
Government to aid in their erection. Copies of these resolu¬ 
tions were forwarded to the Governor.* The Agricultural 
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Society also prepared and issued a circular “ To the proprietors 
of Sugar Estates in Barbados, and to all interested in the wel¬ 
fare and prosperity of the Island.” In this circular it was pro¬ 
posed that the British Government should be asked to grant 
the Colony a loan for the purpose of erecting Co-operative Cen¬ 
tral Factories. 

The Report of the Royal Commissioners tended in every 
way to support the position taken up by the Legislature with 
regard to the erection of Central Factories, and the House of 
Assembly on 5th July 1898 again addressed the Secretary-of- 
State for the Colonies on the subject. 

They strongly indorsed the recommendations of the Royal 
Commissioners, and asked that the measures recommended by 
them for the relief of the Colony, viz, the erection of Central 
Factories oil the co-operative principle, be taken as soon as 
possible. The reply to this address was that the views ex¬ 
pressed would receive the careful consideration of the Seeretary- 
of-State for the Colonies. 

Early last year Sir Nevile Lubbock and Sir Cuthbert Quilter 
visited the Island, and Sir Cuthbert Quilter made proposals as 
to the erection of a Factory. The proposals were considered by 
a Committee appointed by the Agricultural Society, and in 
their report they stated that the adoption of Sir Cuthbert Quil- 
ter’s scheme by the planters would be to aggravate the present 
distress and not to afford relief. 

Sir Cuthbert QuiIter’s proposals were, to erect a Factory to 
make 5,000 tons of sugar with the necessary light railways etc. 
at a cost, as estimated by Sir Nevile Lubbock, of £180,000, the 
planters to contract to supply the canes for ten years at a price 
not exceeding 10/- per ton delivered into the [Factory trucks, 
and to receive one half the net profits after deducting the ex¬ 
penses of manufacture, and the interest and sinking fund (figured 
by the Committee at 8 per cent, on the capital) and depreciation 
4 per cent. 

The half of the profits to be divided between the planters 
would have amounted to about 1 /S per ton of canes, making a 
total of 11/3 per ton of canes. 

The planter had received about 12/0 per ton for his canes 
sold as muscovado sugar during the previous five years, so that 
under this scheme he would ha ve received 1/3 per ton of canes 
less than formerly. It was strongly urged by the same Com¬ 
mittee in a memorandum presented to the Agricultural Society 
“ that Central Sugar Factories are absolutely essential to the 
continuance in the near future of the sugar industry in Bar¬ 
bados, and that the Agricultural Society should petition the 
Executive and Legislature to pass an Act, by means of which 
capital may be obtained to enable owners of land to erect Co¬ 
operative Central Factories.” The Agricultural Society petition¬ 
ed the Legislature as recommended, but no steps have been 
taken to initiate the necessary legislation. 

Not only must we have Central Factories in order to avoid 
the enormous loss that attends the present system of manufac¬ 
ture, by means of small and imperfect crushing machinery, and 



108 


open tayches, but to be able to manufacture any class of sugar 
that may be in demand in the markets of the world. 

At present the bulk of our crop is muscovado sugar which 
has only one market namely the United States, and only one 
buyer in that market, namely the Sugar Trust. 

Tariff legislation may at any moment close the American 
market to our sugar. 

Looking to the rapidly increasing production of sugar in 
the United States, and to the circumstance that all the sugar 
from Porto Rico, and very likely all that from Cuba, will go 
into the American market under favourable conditions it is 
highly probable that this market will not be open to our 
sugars beyond another five years. 

Central Factories would render us independent of hostile 
tariffs. It is absolutely essential to our existence that they 
should be erected. The owners of plantations have not the 
necessary capital, and mortgagees will not make any conces¬ 
sions, so that Central Factories can only be erected by Govern¬ 
ment aid, or by outsiders having capital to invest. 

We would not derive the full benefit from Central Facto¬ 
ries erected by outsiders whose only aim would be to secure the 
highest possible rate of interest for their invested capital. The 
cane grower would get very little more out of his canes than 
he does at present. All the increase in the production of sugar 
would go to the owner of the Factory. 

Central Factories erected by Government aid would be 
co-operative, and must obviously be more advantageous to all 
concerned. The planters and the Island generally would be 
most benefited by the erection, by means of Government aid, 
of Co-operative Central Factories. The conditions in Barba¬ 
dos are particularly favourable to the successful and profitable 
working of Central Factories. The cane produced is rich and of 
high quality. The acreage of canes is sufficient to keep the mills 
fully supplied. Labour is abundant and carriage to the mill 
easy. 

As I have said, the Legislature has passed an Act to pro¬ 
vide for the erection of a pioneer Central Factory but it has 
not been assented to; the Legislature has also addressed the 
Secretary-of-State for the Colonies urging him to carry out the 
recommendations of the Royal Commissioners; the Agricultural 
Society has petitioned the Government to pass an Act by 
means of which owners of plantations may be enabled to ob¬ 
tain capital to erect Co-operative Central Factories, and yet 
we seem to be as far as ever from having Central Factories. 
What is urgently required is an Act of the Legislature on the 
lines of the Queensland Sugar Works Guarantee Act of 1898* 
I am confident that wefe planters thus enabled to erect Co¬ 
operative Central Factories we need have no fear as to the 
future welfare of this Island. 

Failing the erection of Central Factories by means of 
Government aid, and to avert the awful calamity of being 
unprepared for the great struggle for existence, shortly to 
take place in the sugar-world, planters would be wise to nego- 
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tiate for the erection of Central Factories on the co-operative 
principle by capitalists.. 1 think such a scheme as that sketch¬ 
ed in Table IV appended to the Report on the proposals made 
by Sir Cuthbert Quilter, would be advantageous to planters 
and remunerative to the capitalists. 

The Factory to make 5,000 tons of sugar to be erected at a 
cost of £60,000. The planters to receive 12/6 per tou for their 
canes, and half the profits after deducting working expenses, 4 per 
cent, for interest, 4 per cent, for a sinking fund, and 4 per 
cent, for depreciation. 

The profits to be divided between the planters and the 
Factory would give the planters an additional 1/9 per ton for 
their canes, or a total of 14/3., and the Factory an additional 7 
per cent, on the capital, or a total interest of 11 per cent. 

The Factory to become the property of the planters when 
the sinking fund would repay the capital. After that the 
profit to the planter would, of course, be greater still. The 
canes of the last crop of three plantations were weighed, and 
with as good machinery as there is in the Island, the average 
number of tons of canes taken to make a ton of sugar was 13*32, 
thus establishing the correctness of former calculations. A 
good Central Factory never takes more than 9 tons, so that if 
these canes had been reaped at a Central Factory they would 
have made 48 per cent, more sugar than they did. 

It is easy to calculate our loss on a crop of 50,000 tons of 
sugar. 

Looking to the facts which 1 have mentioned, I do not think 
I have exaggerated the benefits to be derived from Central 
Factories, or the dire urgency for their speedy erection. 

In a post-script to a letter to the Timm on West Indian 
affairs, discussing the question of Central Factories, the writer 
says, ‘‘Since the above was written T have been informed that 
“ the planters, encouraged by a favourable turn in the price of 
“ sugar, are less anxious than they were for the establishment 
“of Central Factories. Such an attitude appears to be deplor- 
“ ably short sighted. A favourable turn in the price of sugar 
“ should afford an opportunity, to be promptly seized, of putting 
“ the industry once for all on a sound basis by the methods 
“ indicated above If the planters let such an opportunity slip, 
“ their best friends will be tempted to say when next they are 
“ in difficulties, that there is no helping those who will not help 
“themselves.” I do not think it fair to say that planters 
are less anxious than they were for the establishment of Central 
Factories, for it was in May last when they were getting the 
slightly better price for sugar that the Agricultural Society 
sent their petition to the Government, praying that means be 
provided for the erection of Central Factories, and later in the 
year a member of the House of Assembly put a question to the 
Government as to whether they intended to take any steps in 
the matter. We are anxiously awaiting a reply to our petition, 
and we hope that the day is not far distant when we may be 
enabled to put our industry on a sound basis. 
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THE PRESENT CONDITION OP EFFORTS TO 
SUPPLY CENTRAL FACTORIES AT 
ANTIGUA. 

BY THE HON’BLE FRANCIS WATTS, F.I.C., F.C.S. 

Government Analytical and Agricultural Chemist to the 
Leeward Islands. 

Like the previous speaker I should like to review the 
situation to show not only what is the present position, but 
what has been done in the past in Antigua in connection with 
Central Factories. Planters in the West Indies have been 
charged with negligence in the matter, and that they do not 
expend their own efforts. It is true that perhaps some of us 
who have been endeavouring to stimulate them have resorted 
to that tone in order to spur them still further to efforts which 
we believe should lead to improvement. But here, in a Con¬ 
ference like this, I should like to say that those who have se¬ 
riously considered the question are now fully convinced, that if 
we do not have in these islands Central Factories for the pro¬ 
duction of sugar of a high class, in a short time we shall see 
these islands abandoned so far as the cultivation of the sugar 
cane is concerned. Some time ago I had occasion to say at a 
public meeting in Antigua that I foresaw that unless such a 
step was taken, it was quite within the balance of possibility that 
the youngest of us would live to see the island of Antigua like 
that of Tortola. Since then a change has undoubtedly taken 
place, and I believe a remark of that kind would be received 
with less incredulity now than it was then. 

I find that in 1872 Sir Benjamin Pine, the Governor of 
Antigua, appointed a Commission to visit and report on the 
Usines in Guadeloupe and Martinique. I am quite sure that 
such an active step as the sending of a deputation to other 
islands was not arrived at without very considerable discus¬ 
sion. Nothing followed. The period between 1872 and 1891 
appears to have been quite barren of efforts—so far as the 
ascertaining of facts was concerned. But in 1891 a visit was 
made to the island by Messrs. Lee and Foster, proprietors 
interested in estates, and efforts were made to inaugurate a 
Company. Steps were taken to float this by private effort, 
and very little impression was made on the general public. 
But matters had not gone far before it was found that the 
support of the general public was necessary, and on 13th 
February that year, a public meeting was held in the Recrea¬ 
tion Rooms, St. Mary’s Street. A very vigorous discussion took 
place, but no conclusion was arrived at. A Committee was ap¬ 
pointed to investigate the question, and this Committee held 
several meetings in the Rooms of the General Board of Health. 
A sub-Committee was appointed to collect statistics, and this 
issued a very full report, copies of which are still extant and 
can be had in the island. 

Matters rested until 1893 when another visit was made 
by Messrs. Foster and Alexander, and they discussed a factory 
scheme almost entirely with the Governor of the Colony. 
No public efforts were made, Then matters slumbered 
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ftfcd in 1804 I had the honour on February the 4thr 
of reading a paper to the Agricultural Society of the colony on 
the result of the investigations which I had made in respect 
to the muscovado industry, and in which I put forward the 
statement that the annual loss to Antigua from the imperfect 
character of the muscovado industry was upwards of £50,000. 
That was followed about two months later by a very use¬ 
ful paper on Central Factories which was read on the May 
4fch by Dr. Freeland, the owner of a sugar estate and a 
medical officer practising in the Colony. In this he put for¬ 
ward several suggestions as to the manner in which it should 
be possible to secure factories, and what was practically a 
land mortgage scheme seemed to offer the best chance of 
success. This paper appears in full in the Sugar Cane of August, 
1894, but the writer is, in error, called Dr. Frankland. That 
produced a considerable amount of stir in the island, so much so 
that on June the 1st in that year, at a meeting of the Agricultu¬ 
ral Society His Excellency the Governor, Sir William F. Haynes 
Smith, presented a minute on the Central Factory question in 
which he suggested the erection of a Government Central 
Sugar Factory, at or near Skerritts, that being the local 
representative of Dodds Reformatory in this island. A few days 
after that, namely on June, the 8th a public meeting was held 
in the Court House for the discussion of the Governor’s minute. 
The Central Factory principle was unanimously supported, but 
there was opposition to the suggestion that a factory should be 
erected by the local Government in the manner suggested in the 
minute. I may say that up to that time the principle of Central 
Factories was held to be an objectionable one. Most persons 
were doubtful whether factories would pay. But at this date, 
June 1894, there was a marked change in public opinion, and 
from that time the principle has been generally accepted. 
On December, the 7th I read a second paper before the Agricul¬ 
tural Society, giving information as to the condition of the 
muscovado industry and pointing out the need for improved 
factories. Then matters slumbered again until 1895. On 
the 1st of March of that year, the Hon’ble H. O. Bennett, 
President of the Legislative Council, read a paper before 
the Agricultural Society advocating the erection of facto¬ 
ries, and suggesting that the Legislature pass an open Act 
to encourage the establishment of Central Factories in Antigua 
and giving an outline of the aid he proposed the Govern¬ 
ment should offer. This paper was printed by the Society 
and is obtainable by those interested in the subject. This 
was followed by a great many discussions at short inter¬ 
vals. As the result of these discussions, in 1896 the matter 
was brought before the Legislative Council, a Committee was 
appointed, which drew up a report reviewing the condition of 
the local sugar industry and recommend irig that steps be taken 
for enacting a measure on the lines of the Queensland Sugar 
T^orks Guarantee Act of 1893. The Council adopted the report 
and passed a unanimous Resolution asking that the Govern¬ 
ment would introduce a Bill on those lines. Everything was 
however cut short and progress, for the time, delayed by the 
appointment at that period of a Royal Commission to investi¬ 
gate the position of affairs in the West Indies. You are all 
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familiar with the history of that Commission—how it visited 
all the islands, collected valuable information as to their con¬ 
dition and the means of ameliorating the condition. of the 
sugar colonies. The result is the strong emphasis that 
is placed on the necessity of Central Factories in Antigua 
and Barbados and other colonies. After the report of the 
Royal Commission had been issued and no immediate an¬ 
swer seemed to be forthcoming, in November 1897 a tele¬ 
gram was sent in behalf of the planters to the Secretary- 
of-State for the Colonies asking for countervailing duties, 
to enable them to compete with the beet sugars in England, 
and for Central Factories. Hitherto the tendency had been to 
ask for countervailing duties only, and it is significant that on 
that occasion the planters combined in the asking of counter¬ 
vailing duties with Central Factories. 

Early in last year, on the 17tli of February, Mr. E. G. Gill, the 
rej)resentative of Sir Thomas Lipton, visited Antigua and 
attended a meeting of the Agricultural Society. This meeting 
stronglj r supported the proposal that Central Factories were 
necessary, but the feeling was expressed that 10s. per ton for 
canes, as proposed by Sir Thomas Lipton’s representative, would 
not materially improve the planters’ position. But it is impor¬ 
tant to notice, that there was practically no dissenting voice 
in relation to the general principle of Central Factories. Such 
dissent, as I have said before, was expressed in the earlier his¬ 
tory of the movement. Then later in the year, on Maich 7th, 
Sir Cuthbert Quilter and Sir Nevile Lubbock visited Antigua 
and addressed a public meeting in the Court House at which 
the Governor, Sir Francis Fleming, presided. At this meeting 
there was a strong feeling in favour of Central Factories, 
although the detailed proposals of Sir Cuthbert Quilter and Sir 
Nevile Lubbock did not meet with general acceptance. The 
history of the conference between those gentlemen and the 
planters was very similar to the history as occurring in 
Barbados. Then in May of the same year, Mr. Lee laid 
before the planters proposals for the erection of a Central 
Factory on behalf of a Syndicate formed for the purpose. 
On May the 30th, a meeting of the Agricultural Society dis¬ 
cussed those proposals. The proposals were also laid before 
those interested in sugar properties. While Mr. Lee’s propos¬ 
als were still before the planters, in June Messrs. Harvey and 
Wilkie, acting on instructions from the Colonial Office, visited 
Antigua in order to report on the application of the Central 
Factory system to the island. These gentlemen went all over 
the island and held meetings at which the principal planters, 
and those interested in the welfare of the colony were present. 
On June 3rd, 6th and 17th Mr. Harvey expressed the opinions 
that Antigua is eminently suited for Central Factories, and 
that the best site for the first factory would be near St. John’s 
Harbour. Mr. Harvey expressed his views on the subject gen¬ 
erally at those meetings, but his report to the t Colonial Office 
has not yet been made public. Practically, as I understood his 
proposal, it amounted to this: that a factory capable of pro¬ 
ducing 10,000 tons of sugar was the best suited to the island of 
Antigua, where the present crop averages from about 15,000 to 
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18,000 tons; that it should be possible to pay 12s. per ton for canes 
such as he saw being produced in the colony, and having regard to 
the past history of the colony ; and he also thought that it 
should be possible for the planter to share, to some extent, in 
the profits. The planters seemed willing to accept these con¬ 
ditions and there were great hopes that these suggestions would 
meet with the approval of the Colonial Office. Then we come 
to last November. On the 14th of that month, Mr. Chamber- 
lain, in reply to a request for information on the part of the 
Agricultural Society, expressed regret that he was not in a 
position to report that the difficulties of this question had yet 
been solved to his satisfaction. That practically sums up the 
present position of the efforts made to obtain Central Factories 
in Antigua. We stand confronted with Mr. Chamberlain’s an¬ 
swer that he regrets he is not in a position to report that the 
difficulties of this question have been solved to his satisfaction. 
We do not know where these difficultie s lie, whether they are 
difficulties which arc felt in the financial circles at home or diffi¬ 
culties considered to exist in the country producing the canes. 

On the 29th December last a meeting of the Agricultural 
Society was called to consider Mr. Chamberlain’s despatch. At 
this meeting the need existing for Central Factories was very 
strongly expressed, and a Committee was appointed to reply 
requesting that some action may be speedily taken. There is 
not much to be added in regard to the solution of the Central 
Factories question, but 1 think I can say that, in Antigua men’s 
minds are thororoughly made up that they would be in a better 
position if they accepted about 12s. a ton for their canes, and also 
that with modern machinery and a scheme not overcapitalized, it 
would be in the power of a Company or a Factory Syndicate 
to pay that 12s. a ton, and also perhaps some share of the pro¬ 
fits. But there is a diversity of opinion in the island as to how 
far it would be beneficial to invoke the aid of outside capitalists. 
At the present moment 1 do not think there will beany difficul¬ 
ty in getting a factory scheme put forward, and I think I may 
go further and say that the planters in Antigua, or many of 
them at least, are quite willing to do what the planters 
of this colony were unable or unwilling to do at the 
time referred to by the Hon’ble Mr. Clarke. If aid w ere forth¬ 
coming, planters in Antigua would be willing to give a first lien 
oil their properties for the money advanced to erect and equip 
these factories. Over and over again there have been demands 
on behalf of Antigua for a Bill on the lines of the Queensland 
Sugar Works Guarantee Act, and the only reply received 
to that request lias been that the Colonial Office cannot con¬ 
sider it. No reason why it cannot be considered has ever been 
suggested. If we were informed that it cannot be entertained 
for this reason or that, then we might be content to ask for 
it no longer. But when we are told 1 speak rather on 
behalf of the planters—that it cannot be entertained, the reply 
simply tends to paralyse further efforts. It does not lead 
to the abandonment of the idea: it leads to nothing. But 
notwithstanding that reply there is at the present moment 
a strong feeling in Antigua, that a Bill of a similar char¬ 
acter ought to be asked for over and over again. That I 



m 


think coincides very much with the position as it presents 
itself in Barbados. It is felt that unless help arrives speed¬ 
ily it might be too far gone for help to be of any use: 
for, as the President has already told us, we are sending our 
sugar into a limited market where we have but one buyer, 
and that buyer not necessarily kindly disposed to us. But there 
is one point not referred to, and that is, that we arc sending our 
sugar at the present moment into a protected market, which 
redeems us from the pressure of the bounty system as effectual¬ 
ly as we ask to be redeemed from it in the English market. In 
conclusion I have to add that the efforts suggested fcr supplying 
Central Factories have apparently been made spasmodically. But 
I think if one reads the facts as mentioned by the last speaker 
and those I have stated, it will be found that the spasmodic 
character is due to the fact that after one effort was made a 
period of waiting was undergone to see what the result would 
be. Unfortunately, there remains written over the whole of 
these suggestions the words w T hicli Mr. Clarke used more than 
once—“Nothing further seems to have been done.” I hope 
we may not have to repeat that. I hope we shall not have to 
say at the end of this year 1900 “ Nothing further has been 

done.” 


The President : 1 believe after the valuable papers just 
read there can be no doubt as to the urgent necessity for 
Central Factories in Barbados, Antigua aud St. Kitts-Nevis. 
Once these islands are started on a course likely to place 
their staple industry on a satisfactory basis and in a position to 
maintain the large communities now depending on that indus¬ 
try, we shall have time to direct our attention to other subjects. 
I desire, in your behalf, to expi ess our cordial thanks to Messrs 
Clarke aud Watts for the singularly able statements placed 
before us to-day. 

As the time is limited, I shall now, at once, call on Mr. 
J. R. Bovell to read the first of the papers appearing under his 
name. 


NOTES ON ROTATION AND 0ATOH CROPS. 


BY J. R. BOVELL, F.LS., F.O.S. 

Agricultural Superintendent of Sugar Cane Experiments, 

Barbados. 

A great deal of uncertainty has always existed in Barba¬ 
dos with regard to the exact quantity of land* annually culti¬ 
vated in sugar caneR for the reason that no reliable data have 
ever been collected. An effort in this direction was made by 
he Imperial Department of Agriculture some months ago, but 
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up to the present the data are far from being complete, as many 
of the forms on which the information was to be supplied have 
not yet been returned. This is a matter for regret, considering 
that reliable data as to the yield of sugar per acre are specially 
required now that there is a possibility of central factories 
being established in the island. 

However, to get some idea of the area of canes annually 
converted into sugar, and to get the probable value of the food 
and other crops grown as rotation and catch crops, I have 
assumed that the area of cultivable laud, and the quantity of 
land under the various crops on the estates, from which no 
returns have been received, are in the same proportion as those 
from which the information has been already supplied. In all 
the calculations in this paper this assumption has been carried 
out. Later we may have more exact figures. 

The following table gives the approximate areas under the 
various crops. 

TABLE J. 

Acreage of land in Barbados under various crops:— 

Acres. 


Total area of sugar estates (arable land and other) ... 91,038 

Area of sugar estates from whence returns were 

received ... ... ... .. ... 40,840 

Approximate area of cultivable land on estates of the 

whole Island ... ... ... ... ... 01,427 

Approximate area of plant canes ... ... ... 20,378 

Approximate area of ratoon canes... ... ... 14,020 


Total area under canes in one year ... ... 34,998 


Approximate area of nursery or ratoons for plants ... 958 

Approximate area in preparation for canes to be 

planted for crop of 1901 ... ... ... 20,7 73 

Approximate area of the above land in preparation 

for canes, planted in yams as “catch” crops ... 1,203 

&pproximate area of land in preparation for canes, 

planted in sweet potatoes as u catch ’* crops ... 2,480 

Approximate area of land in preparation for canes, 

planted in fodder as “ catch ” crops ... ... 5,019 

Approximate area of land in preparation for canes, 

planted in green dressings as “ catch ” crops ... 5,973 

Approximate area of land in preparation for canes, 

planted in crops not specified above ... ... 1,220 

Approximate area of land in preparation for canes, 

fallowed ... ... ... ... ... 2,154 

Approximate area of land under rotation, planted in 

sweet potatoes ... ... ... ... 2,172 

Approximate area of land under rotation, planted in 

yams ... ... ... ... ... 141 

Approximate area of land under rotation, planted in 

fodder creeps... ... ... ... ... 1,519 

Approximate area of land under rotation iu crops not 

specified above ... ... ... ... 258 


Although not strictly coming under the question of the 
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value of rotation and catch crops, it may not be without inter¬ 
est if I mention here that it appears from the above returns, 
that some 35,000 acres of canes are annually reaped, that the 
average annual sugar crop of the island for the past ten years, 
1889 to 1898 inclusive, is 59,027 hogsheads,* or 51,048 tons. The 
average yield for the island is therefore 1*4 tons of sugar per 
acre. 

Assuming that 13*5 tons of canes are required to yield 
one ton of sugar, the average annual weight of canes per 
acre would be 18*0 tons. That the assumption of about 13*5 
tons of canes being required to make a ton of sugar is fairly 
correct, may be seen by referring to the following table. 

TABLE II. 

Average results of the reaping of the crops on three well culti¬ 
vated estates in Barbados, containing steam mills, on which 

the canes were weighed during the crop of 1899 

Weight of canes pei acre ... ... ... Tons 17*43. 

Quantity of juice per acre ... ...imperialgallons 1975*91. 

Quantity of juice per ton of canes imperial gallons 113*5. 
Weight of canes ... ... .. per ton sugar 13*32. 

Yield of sugar .. ... per acre 1*322. 

During the period betw een the time the canes are reaped 
say from February to June, and the following December or 
January when they are replanted, it is customary on many 
estates to grow w hat are known as catch or intermediate crops 
of fodder for feeding the estate animals and for green manur¬ 
ing <fcc. The former are such plants as Indian corn (Zea Mays) 
Imphee (Sorghum sowharatuni) and Guinea corn (Sorghum 
vulgar?); the latter are chiefly Woolly pyrol ( Phaseolus 
Mungo), Bengal beans (Mimma sp. /) and Rouncival peas 
(Vigna glabra). Occasionally Guinea corn and Sweet potato 
(Iponum Batatas) are also grown and turned under. 

It w ould seem that of the fodder crops some 5000 acres, and 
of the green manuring some 6,000 acres, are planted annually. 

In most instances the plants grown for green manuring are 
turned under ; but it sometimes happens that wdien the crop 
is a leguminous one it is fed to the animals, and the resulting 
manure applied to the land. This latter plau is, from the 
results of experiments conducted at the Georgia Experiment 
Station, the one to be preferred. 

Under the heads “ Approximate area of land in preparation 
for canes, planted in crops not specified above,” and “ Approxi¬ 
mate area of land under rotation, in crops not specified above,’ 
are. included patches of vegetables such as pumpkins, beans <fcc 
for home consumption, and plots of Woolly pyrol, Bengal beans 
etc, grown for the purpose of obtaining the seeds required the 
following year for planting the *‘ catch” and rotation crop 
areas. 

For the informatidh of those who are not acquainted with 
local terms I may mention that catch crops are those grown 
between two crops of canes, while the land is in the course of 

*NO.TifiA hogshead is equal to seven eights of a ton. 



207 


being prepared to be replanted. It often happens that the 
canes are growing before the crops of yams or eddoes, and 
occasionally Indian corn, are reaped. On the other hand, rota¬ 
tion crops are those grown on lands on which canes are not to 
be replanted until December of the following year, that is 
nearly eighteen mouths after they are reaped. 

The following table shows the estimated annual value of 
the various Catch and Rotation Crops grown in Barbados. 


table in. 


Catch Crops. 

Area 

Acres. 

Value per 

acre, 

$ r. 

Total Value. 

dollars. 

Sweet Potatoes 

2,480 

12 

00 

$ 20,832-00 

Fodder Crops . 

5,019 

14 

08 

$ 70,667-52 

Green manuring 

5,973 

9 

07 

$ 57,758 91 

Yams. 

1,263 

24 

00 

$ 30,312-00 

Total Catch Crops 




$188,590-43 

Rotation Crops. 





Sweet Potatoes 

2,172 

32 

60 

$ 70,807-20 

Fodder Crops . 

1,519 

■ 

21 

24 

$ 32,263-56 

Yams. 

141 

24 

00 

$ 3,384-00 

Total Rotation Crops 




$106,454-76 


As far as possible the values per acre of the various crops 
have been obtained from reliable sources, and are, if anything, 
rather under than over what is usually obtained. 

Prom the above data, it would appear that the annual 
value of the catch and rotation crops, of which an estimate 
can be found, amounts to something like $295,000 or £01,459. 

This is no inconsiderable amount and Jthe question arises 
whether, in view of the present position of the sugar indus¬ 
try, it would not be better if a portion of the £175,000, 
now sent annually abroad for articles that could .be supplied 
locally, were retained in the island. 
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There is no doubt, that when the profit on a hogshead of 
sugar was £10, it was the right thing to do, and in the best 
interest of the planter, as also of everyone else in the colony, 
for us to grow as much sugar as we could, and to buy what 
we wanted in the way of foodstuffs, &c., from others not so 
fortunately situated as ourselves. Now, however, when sugar 
is hardly paying the cost of production, why should we not 
by a system of rotation of crops, supply ourselves with such 
things as food for the estate animals, all the fresh, and some 
of the salted meat, most of the butter, some of the cornmeal, 
and many of the horses and mules that are now imported? By 
a rotation of crops, less chemical manure would be required; 
the yield from the fields when planted in canes would be 
greater, consequently the cost of growing a ton of sugar would 
be reduced, a matter of great interest in the colony at present. 

Some two years ago the Master-in-Chancery, at the request 
of the House of Assembly, prepared a return showing thejirofit 
or loss on the working of the sugar estates under the Court. 
Anyone referring to this [return would see that a very large 
proportion of these estates had for several years failed to pay 
even their working expenses. Yet in several instances compara¬ 
tively large amounts were spent in buying foodstuffs for the 
animals. To cultivate estates entirely with sugar canes at a 
loss, and to buy foodstuffs from America, certainly seems to be 
a mistaken and suicidal policy. 

That the food crops grown in the island are fairly remu¬ 
nerative, when compared with those grown in other countries, 
may be seen by referring to the statement given below, of the 
comparative value of some of the crops in the United States 
of America with those grown in this island. 

TABLE IV. 

Average value per acre of some of the principal crops in the 
United States for five years, 1894 to 1898 inclusive, com¬ 
pared with the estimated value of some of the Catch and 
Rotation crops in Barbados. 


UNITED STATES OF AMERICA. 


Crops. 

Yield per acre. 

Price per bushel 
in cents. 

: 

Value per acre 
in dollars. 

Indian Corn 

24*5 bushels 

29*5 

6*98 

Wheat 

136 „ 

62-3 

8-44 

Oats 

BEZA 

271 „ 

23-5 

0-32 

Barley 

231 „ 

37-8 

9-09 

Hay 

1*31 tons 

721 

(per ton) 

9-20 
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BARBADOS. 


Catch Crops. 

Yield per acre. 

Price in cents. 

Value per 
acre in 
dollars. 

Sweet Potatoes 

4,800 pounds 

25 per 100 lbs. 

12-00 

Yams (a.) 

4,000 

00 „ 100 „ 

24-00 

Eddoes (&.) 

3,388 

1| „ hole of 

2J lbs. 

21-78 

Indian Corn ... 

10 bushels 

80 per bushel 

8-00 

Cassava (c.) ... 

12,907 pounds 

40 „ 100 lbs. 

51-02 

Imphee ( d .) .J 

14,080 

19 ,, „ ,, 

14-08 

Woolly Pyrol 
&c. ( e .) 

9,071 „ 

19 *t ti 

9-07 


Rotation Crops. 

Yield per acre. 

Price in cents. 

Value per 
acre in 
dollars. 

Sweet Potatoes (/.) 

19,591 pounds 

34 per 190 lbs. 

32-00 

Indian Corn 

20 bushels 

80 „ bushel 

16-00 

Guinea Corn 

12 „ 

80 „ 

9-00 

Imphee 

21,240 pounds 

10 per 100 lbs. 

i 21-24 

Guinea Grass (ft.) 

25,904 

19 ft 99 99 

25-90 


NOTES. 

(a) The yield of yams on an estate in St. Philip in 1892 was 8,700 lbs. 

(b) 1,452 holes per acre. This represents the yield on an estate in St. Lucy 
in 1898. 

(c) Yield at Dodds on Experimental plot. Cassava sold at 40 cents 
per 100 lbs. 

(d) Yield on 3 estates in St. Philip in 1809. 

(e) Average weight on 7 estates. 

if) Average return on 4 estates in different parts of the island. 

(a) Yield at Hill View in St. John’s parish 1899, 31 bushels per acre. 

(n) 20,904 lbs. were obtained per acre in St, Thomas in 4 months from 
cuttings. 
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It is true that the yield per acre of some of the catch crops 
is comparatively low, but when it is remembered what little care 
and attention is bestowed upon them, the wonder is that they 
are not worse. 

In addition to the crops mentioned above, which I believe 
could be profitably cultivated, there is, I think, still room for a 
greater production of bananas, while one rarely sees plantains 
for sale. The latter grown in rows 10ft. wide and 10ft. apart 
in the rows, w r ill yield in the first tw elve to eighteen months 
400 bunches. These would be w T ortk even at 15 cents per 
bunch, $00 per acre ; w hile the year following 600 bunches may 
be obtained, w orth $90, nearly £19 per acre. 

There are several other crops such as tanias, English pota¬ 
toes, ginger and pigeon peas, which I believe would prove 
remunerative if their cultivation were carefully and system¬ 
atically undertaken. Pigeon peas are brought here from the 
neighbouring islands, and sold for from 5 to 7 dollars per 
barrel. The average yield i« estimated at about five barrels 
per acre. That there is a ready sale for a limited quantity of 
these peas w hile green, may be inferred from the following 
extract, taken from the report of the agricultural correspond¬ 
ent of the Barbados Planter’s Journal, for February 1880. He 
writes, “ One gentleman who planted an acre of pigeon peas 
“asan experiment has sold nearly 100 dollars worth for the 
“ season. ” 

There are other crops to which I could allude, but 1 believe 
I have said enough to show that, even if sugar failed to be 
remunerative in some districts, there are other crops which 
may be profitably cultivated, and it would be in the best 
interest of the island that attention be devoted to them 
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TABLE V. 

Value of Articles imported into Barbados for the Year 1898, 
most of which could easily be raised in the Colony. 


Articles. 

Value of 
Imports. 

£ 

Valueof 

Exports. 

£ 

Valueof Arti** 
cles consumed 
in the Colony* 
£ 

Oxen, Bulls and Cows. 

13.335 

1,281 

12,054 

Sheep and Goats . 

1,930 

98 

1,832 

Horses under 14 hands high ... 

406 

100 

306 

Asses . 

475 

25 

450 

Mules of the value of £12. 10s. 
and over . 

5,085 

3,100 

1.985 

Mules under value of £12. 10s. 

1,188 


1,188 

Arrowroot, Tous-les-mois and 
other starches . 

5,673 

1,574 

4,099 

Butter ... . 

15,082 

2,501 

12,581 

Oleomargarine, Margarine and 
their compounds . 

11,128 

3,128 

8,001 

Cassaripe. 

18 


18 

Cocoanuts 

1,387 

5 

1,381 

Corn or Mai/.e, Barley and 
Wheat, unground. 

15,790 

2,742 

13,048 

Corn Meal . 

30,581 

2,158 

28,422 

Fruit, Fresh . 

1,040 

25 

1,021 

Grain, ITnenumerated ... 

14,465 

1,392 

13,073 

Hay . 

1,974 

188 

1,780 

Lard and its Compounds 

5,820 

1.515 

4,304 

Milk, Condensed . 

2,295 

120 

2,170 

Oats . 

23,037 

1.900 

21,077 

Oilmeal and Oilcake . 

15,034 

444 

15,190 

Onions, Raw . 

3,656 

807 

2,790 

Pork, salted or pickled 

33,403 

5,174 

28,230 

Total *. 

203,408 

28,397 

175,011 


Note :-In this table the values are Riven in round numbers by omitting 
shillings and penoe. The totals however agree with those given in the 
Barbados Blue Book returns for the year 1898. 
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The President: Mr. Bo veil’s paper, just read, should be 
carefully studied m all sugar-producing colonies. The practical 
point presented to us is: Now sugar does not pay as it did in 
former days ought not the planters to grow more food crops 
and thus save buying imported foods ? In Barbados, according 
to Mr. Bovell, food-stuffs of the value of £175,000 could be bene¬ 
ficially retained in the island. Planters are apparently buying 
dear American food-stuffs with cheap sugar. This is economi¬ 
cally unsound and must add to the prevailing depression in the 
sugar industry. The moral is : We must conform to our envi¬ 
ronment and adapt ourselves to changed conditions. If we fail, 
our industry suffers and in the eventual competition it must 
cease to exist. Mr. Bovell has another paper on a subject 
equally interesting and useful. 


GREEN MANURING AS A MEANS OF FERTILIS¬ 
ING CANE LANDS. 

BY J. R. BOVELL, F.L.S., F.C.S. 

Agricultural Superintendent of Sugar-Cane Experiments, 

Barbados. 

Turning into the soil certain green crops, raised with 
that object, is one of the oldest means of improving the fertility 
of cultivated land. It has been in use over two thousand years. 
During that time it has formed a most useful adjunct where 
the supply of farmyard compost is insufficient. 

Many advantages result to succeeding crops from ploughing 
in succulent vegetable substances, such as furnishing the upper 
layers of the soil with the fertilising material brought up by 
the long penetrating roots characteristic of the plants used 
for this purpose, improving the physical condition of the soil 
and increasing the humus contained therein. 

For many years it was observed that the results obtained 
with one particular order of plants, viz: beans and peas (Legu- 
minosse) were greater than any other. By degrees it was as¬ 
certained that the superiority of these plants over others was 
due to the fact that after their growth the soil contained a 
larger amount of nitrogen than could be accounted for by the 
vegetable matter of the plants and roots. This having been 
ascertained, the question then arose, where did this excess of 
nitrogen come from? Was it pumped up by the roots from 
the subsoil, or was it obtained from the atmosphere? Sir John 
Lawes and Sir Henry Gilbert—the fathers of agricultural ex¬ 
periments—in England, and Monsieur Boussingault in France, 
pronounced emphatically against the latter possibility ; while 
Monsieur G. Vi lie contended that certain plants did acquire 
free nitrogen from the air. 

For a time the question remained unsolved, some scientists 
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holding one view, some another. Finally, however, the matter 
was definitely settled by Professor Hellriegel, who by elaborate 
and carefully conducted experiments, conclusively proved that 
leguminous plants had the power of absorbing free nitrogen 
from the atmosphere by means of bacteria contained in the 
tubercles or nodules on their roots. The manner in which these 
bacteria assimilate the nitrogen has not yet, I believe, been 
fully ascertained, although many distinguished men have been, 
and in fact still are, engaged in studying it. 

The existence of this special power of the Leguminosse, 
should greatly encourage those engaged in the production of 
agricultural crops. 

As is well known the atmosphere contains nitrogen 
to the extent of four-fifths of its volume, and when it is con¬ 
sidered that there is lying on every acre about 3,000 tons of 
nitrogen, never to any appreciable extent decreasing, it is im¬ 
perative upon us to try and utilise some of this inexhaustible 
supply, instead of paying, as we do in Barbados, some seven¬ 
teen cents per pound for it in the form of sulphate of ammonia, 
or nitrate of soda. How this may best be done is a matter for 
careful consideration and experiment. 

While both leguminous and lion-leguminous plants enrich 
the soil, in proportion to their size, in humus-forming material, 
the leguminous, as stated above, add in addition a large supply 
of nitrogen; consequently it is desirable for the planter to 
grow such crops as will effect this object. 

In many parts of the world, advantage has already been 
taken of this discovery with remarkable success. 

At a conference held at Dresden, in 1891, Mr. Schultz 
summarised the results of his experiments with ploughing in 
leguminous plants as follows : “ With a limited stock of fatten- 
“ ing cattle, without buying any nitrogenous manures, by 
“adding potash, phosphoric*acid and lime, 1 have succeeded in 
“ fixing at the expense of the atmosphere, a considerable quan¬ 
tity of nitrogen, by which T have been enabled to diminish by 
“ 50 per cent, the expense of the production of cereals grown 
“ at Lupitz, or what comes to the same thing, to raise the 
“ average profit to 30s. per acre, notwithstanding the unfavour- 
“ able state of the markets.” 

Another important effect the growth of leguminous plants 
with their deep root-system has on the crop following, is that 
the channels made by the decaying roots allow the passage of 
the roots of the succeeding crop to the lower stratum of the 
soil, which on account of its depth had retained moisture. 
From other experiments at the Lupitz farm, it appears, “that 
“when rye succeeded a crop of lupines, its roots penetrated 
“ over three feet into the earth, and that the roots of potatoes 
“ descended still deeper; but upon land adjoining, manured 
“ with farmyard manure, and not having had a previous crop 
“ of lupines, the roots of the rye descended only^Jbetweeu six¬ 
teen and twenty-four inches.” 

The results of experiments with potatoes ou the same 
farm, with and without green manuring, are said to be 9 tons 
of well shaped good cooking potatoes per acre, on the green 
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manured plot, as, against 6 tons per acre on the plot manured 
with chemical fertilisers. The cost of manuring the former 
was 19s. and the latter 72s. per acre. 

At the Georgia Experiment Station, some very interesting 
experiments with regard to the disposal of crops of cow peas 
have been carried out, which tend to show that the best 
results are obtained when the vines are converted into hay. 

Director Redding’s experiments were as follows,—“ In 1898 
“ a section containing seven-eighths of an acre was in oats, 
“ followed immediately by a crop of cow peas, the latter being 
“moderately and uniformly fertilised with 200 pounds of acid 
“ phosphates per acre. When the pea crop was in full bloom 
“ and a few ripe peas appeared, the section was carefully divided 
“into plots. On the first, fourth, seventh and tenth plots, the 
“vines weie permitted to ripen their crop of peas, and these 
“ were carefully harvested, and the dead vines turned under 
“ early in November. On the second, fifth, and eighth plots 
“ the vines w ere turned under when in full luxuriance of growth. 
“ On the remaining plots, the third, sixth and ninth, the vines 
“ were cut at the proper stage and cured into hay, and the 
“ stubble turned under after frost. ” 

The plots on which the vines were converted into hay 
yielded hay and cotton in the two years to the value of $54*85 ; 
those on which the lipened peas were picked, a combined yield 
of peas and cottou of $48*50 ; and those on which the vines 
were turned under green, $39*50. In a similar experiment 
covering the years 1802-03 the results were as follows : —The 
plots from which pea vine hay was taken, yielded hay and 
cotton to the value of $55*80 ; tho«c from which the ripe peas 
were gathered, pea 4 - and col toil to the value of $50*01: the plots 
on which the vines were turned under green, cotton to the 
value of $42*00 ; and the other plots on which the vines were 
mown (at the stage for making hay) and left on the surface, 
gave a yield of $44*37. 

The Director states, “ the two experiments agree with 
remarkable closeness, and the results may therefore be accept¬ 
ed as decisive; viz:— 

(1) . That the best disposition of a crop of field peas is to 
convert the vines into hay. 

(2) . The next best is to permit the peas to ripen and gather 

them or pasture them. 

(3) , Turning the vines under gave the poorest economic re- 

result.” 

He goes on tosay,—“ it may truly be said, that the practice 
of turning under a crop of pea vines - ready for the mower, 
and in a few days for the barn and for the cattle—has no more 
reason to sustain it, than would the practice of turning under a 
crop of wheat, oats, corn or cotton at its most vigorous stage 
of growth. Nearly every form of stock food would be a valu¬ 
able and effective fertiliser, if applied immediately and directly 
to the soil, but the farmer can no more afford to manure his soil 
with a crop of pea vines, that are ready to mow, than he can 
sow good sound wheat bran on his land as a fertiliser.” 
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Am has already been stated, the principal reason for using 
leguminous plants for green manuring is the power these 
plants have of enriching the soil by storing in it atmospheric 
nitrogen. It can therefore be readily understood, all else being 
equal, the primary object is to obtain the plant that has this 
power most highly developed. 

Experiments to this end have been conducted at the Louisi¬ 
ana Experiment Station, and the desirability of obtaining a 
suitable variety of plant is clearly demonstrated by the fact 
that the variety of cow pea which gave the largest yield, viz. 
289 pounds of nitrogen for three years, stored up over three 
tunes as much as the lowest, which only stored 93 pounds per 
acre for the same period; 289 pounds of nitrogen is equal to 
about 1,400 lbs of sulphate of ammonia, worth at the present 
time $50. 


The value of some of the Leguminosie as fodder plants is 
now being more widely recognized than ever. One writer in a 
paper read before the Agricultural and Pastoral Conference, 
held in Queensland in May 1892, when speaking about cow 
peas stated- - fc< I can say from experience and the testimony of 
44 my neighbours that, chaffed, it is the best milk producer we 
“ have. I fed my horses on it all last winter. They did 
“ their work well, were fat and sleek and looked as well, or 
“ better than those that were corn-fed. Our fowls we feed 
“ on the seed and they lay well. We feed them to our pigs. 
“ Boiled they are a good vegetable and the young green pods 
“ are equal to the snake bean. I do not think there is another 
“ plant grown which is so generally valuable to a farmer.” 

The plants usually used for green mauuring in Barbados 

are: 

LEGUMINOS.E. 


Woolly pyrol -Phaxeolax Mungo 
Bengal bean —Mucurnt xp. 

Pigeon pea —CaJan ax indicia s* 

Bonav ist— Dolich ox La bla b 
Roundval pea Vigna glabra 
Increase pea —Dolichox xexquipedulix. 

Of the noil-leguminous plants used for green manuring 
there are : - 


MALVACEAE. 

Oehro -Abclnwxchus exculentux 

CONVOLVULACEAS. 

Sweet Potato vines— Ipomwa Ba ta tax 


GR AMINE Ail. 

Guinea corn —Sorghum rutgare. 


In addition to the above, there are now under experimental 
cultivation at Dodds the following varieties of cow peas kindly 
gent me by Mr. E. L. Skeefce, B.A., who obtained them from 
Dr. Stubbs, of the Louisiana Experiment Station. These are 
principally varieties of Vigna Catjang , viz Black-eye, White, 
Clay, Unknown, Red, Speckled, Flax, Red, Black, Coffee, Ever¬ 
lasting, Calico, Red yellow, Hull, Smith’s No. 9, New Era, 
Couch, Saddle back. Also Dolichoa formo8U8 and Phaseolus 



helvolu8 , or St. Helena pea. and Cyanopsis sp. from Hindostan. 
There are also under cultivation the Velvet bean of Florida, 
(Mucuna pruriens var. utilis) and a plant locally known as 
the Horse bean ( Canavalia ensiformis.) 

As they may be of interest I have placed for inspection 
specimens of the various leguminous plants mentioned above, 
with bottles of their seeds and specimens in alcohol of the 
nodules in situ . 

In Barbados, leguminous crops are treated in several ways 
some of which are as follows, viz :— 

(1) Burying them in the cane holes for several weeks, 

until they are partially decayed, and then re-bury¬ 
ing them on one side of the holes. 

(2) Burying them at once on one side of the cane holes. 

(3) Burying them at the side of the cane holes with a 
basket or half basket of farmyard manure. 

(4) Burying them in a small hole made at the bottom of 
the cane hole, allowing them to remain and putting 
the cane plant through them. 

(5) Feeding the vines to the animals. 

So far as I know, no experiments have ever been made in 
Barbados to ascertain the quantity of either the nitrogen or 
the vegetable matter yielded per acre, from any of the legumi¬ 
nous plants grown for green manuring. It is however pro¬ 
posed that a series of experiments with these objects in view 
shall be undertaken in the spring. Nevertheless, owing to the 
courtesy of some of the planters of this colony, 1 am able to 
give in the following table the weight per acre of a few grown 
this year. 

Weight per acre of the leguminous plants grown in Bar¬ 
bados during 1890:— 


Name of Estate. 

Plant. 

Pounds of green 
material per acre. 

Dodds . 

Woolly pyrol 

14,284 

Durants 

Woolly pyrol 

11,707 

Gibbons . 

Woolly pyrol 

7,344 

Oughterson. 

Woolly pyrol 

7,084 

Warrens . 

Bengal bean 

6,534 

Oughterson. 

Bengal bean 

6,574 

Dodds . 

Velvet bean 

14,683 
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For the sake of comparison the names and yield of half a 
dozen of the cow peas, which gave the best resuits at the Geor¬ 
gia Experiment Station in 1894, are given in the following 
table. 

Weight per acre of six of the best of the cow peas 
grown at the Georgia Experiment Station in 1894 


Variety of Cow Pea. 

.. 

Pounds of vines per acre. 

Red Ripper . 

25,256 

Forage or Shinny . 

21,976 

Black . 

21,812 

Unknown 

21,730 

Red . 

21,730 

Redding . 

21,648 


As the velvet bean has given the greatest weight per acre 
of all the leguminosa* I have tested as yet, the results of 
certain experiments made with this plant may be of in¬ 
terest. In a Bulletin recently issued by the Department 
of Agriculture for the United States of America, it is 
stated that at the Florida Experiment Station the air- 
dried shelled beaus contained 6*29 per cent, fat, 18*81 per 
cent, crude protein and 53*5 per cent, non-nitrogenous extract, 
as compared with cow peas, 5*14 per cent, fat, 20*8 per cent, 
crude protein and 55*7 per cent, non-nitrogenous extract. 

An analysis of the hay of the velvet bean, made at the 
North Dakota Experiment Station, showed it to contain 5*3 
per cent, fat, 10 per cent, crude protein, 20*7 per cent, fibre and 
41*8 per cent, non-nitrogenous extract. As a fertiliser the 
velvet bean compares very favourably with the unknown cow 
pea and the Spanish pea nut. Comparative analyses of the 
vines, fallen leaves and roots of these three plants, were made 
at the North Louisiana. Experiment Station, to determine the 
amount of nitrogen contained in each crop. For the velvet bean 
it was found that one acre of the vines, leaves and roots, con¬ 
tained 154*2 pounds of nitrogen worth $23*15 cents. An acre of 
pea nuts contained 193 pounds of nitrogen, worth $28*95, while 
the 108*5 pounds of nitrogen in an acre of cow peas was worth 
$16*20. Similar analyses have been made at the Alabama Ex¬ 
periment Station. There a yield of 8,240 pounds of cured vines 
and fallen leaves, and 1,258 pounds of roots, including about 3 
inches of stubble, contained 201 pounds of nitrogen, worth 
$30*15. There was 2*29 per cent, nitrogen in the cured vines 
and 1 per cent, in the air dried roots. 

Experiments were also made at the Alabama Station to 
determine the value of the velvet bean as a fertiliser, judging 
from the yield of succeeding crops of oats and sorghum. The 
increased yield of sorghum fodder was 3,272 pounds per acre, 
valued at $1£ The yield of oats grown on land where velvet 
bean stubble had been ploughed under was 38*7 bushels and 
where velvet bean vines were used, 28*6 bushels; while land on 
which a crop of crabgrass and weeds had been ploughed under 
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only yielded 7*1 bushels; an average gain of 20*5 bushels of 
grain as a result of growing velvet beans on the land the pre¬ 
vious year. The average gain was about the same when cow 
peas were grown 

At the Alabama Experiment Station, it was also found, 
that as good results were obtained from ploughing under the 
stubble, as from ploughing under a full crop of vines. It is 
there stated that, as a general rule, it may be considered a 
wasteful practice to turn under the entire crop, because the 
feeding value of any leguminous crop is always greater than 
its fertilising value. A greater profit can be secured in the 
form of marketable meat products without materially lessening 
the influence of the leguminous crop on the succeeding one in 
rotation. 


DISCUSSION. 

The President: Mr. Bovell’s paper, just read, draws atten¬ 
tion to the practical bearing on agriculture of one of the most 
valuable discoveries of recent years. It opens a large and in¬ 
teresting field of enquiry and 1 trust the officers connected with 
Agricultural Stations will heartily take up experiments during 
the coming year. Perhaps in no part of the West Indies has 
the system of green manuring been so fully carried out as in 
the island of St. Kitts. Mr. Watts may be in a position to say 
a few words on this point. 

The Hon’ble Francis Watts (Leeward Islands): I believe 
the reputation which St. Kitts, as a sugar-growing island, has 
borne in the past, and even sustains to-day, is largely due to 
the fact that green dressing has been carried on to a larger 
extent in that Presidency than in any other part of the West 
Indies. The subject i» one of such great importance that I have 
resolved to carry on careful experiments in order to determine 
the varieties of plants which are most useful for the purpose, 
both in Antigua and St. Kitts. Previous efforts to introduce 
the system in Antigua have been by no means successful. 
Whether that is 'due to the soil or to the incorrect selection of 
the particular variety of leguminous plant, I am not in a posi¬ 
tion to say. There is, however, a considerable difference between 
the texture of the Antigua and St. Kitts soils. In Antigua the 
soils are stiff and heavy; in St. Kitts they are light and friable. 

Mr. Hart (Trinidad): A great deal depends on the right 
selection of the particular plant. My experience is that legu¬ 
minous plants only produce nodules when exposed to full sun. 
I am of opiniou that it is worthy of experiment to determine 
whether such plants when grown in the shade, say of cacao 
trees, are capable of fixing atmospheric nitrogen. 

Professor Harrison (British Guiana): One of the most 
valuable leguminous plants which has been grown with success 
in British Ouiana as a green dressing is Pkaseolus semierectus 
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It is a native and grows commonly in the West Indies. 4 

Mr. J. R. Bovell (Barbados): With regard to the question 
whether leguminous plants growing in the shade are capable of 
fixing atmospheric nitrogen, I would mention that in cane- 
fields at Barbados I have come across specimens of leguminosj® 
growing in shade with nodules on the roots. 

Mr. George S. Hudson (St. Lucia) ; I have also found le¬ 
guminous plants growing under the dense shade of forest trees 
at St. Lucia and in every case there were nodules on the roots. 


SILOS ON SUGAR ESTATES IN BARBADOS. 

UY E. E. H. THORNE. F.J.C. 

The preservation of fodder and especially cane tops in silos 
received a good deal of attention in this Island about twelve 
years ago. Silos were erected at Carrington’s, Fairfield, Vine¬ 
yard, Chapel, Chequer Hall, Halton, Locust Hall, and other 
estates. It was at this period also that a good deal of attention 
and intelligence was being brought to bear on preserving fodder 
crops in silos in England, due to the fact that large quantities 
of fodder were being lost in consequence of the seasons being 
wet, when hay could not be properly dried. 

It may be advanced as an argument against silos or ensil¬ 
age, that the system is not carried on to the same extent iu 
England now as it was 12 years ago. This is not due to its in¬ 
efficiency, but, as Dr. Voelcker imformed me last year, to the 
fact that the seasons, of late, have been more favourable to 
hay making. 

No doubt the reason why many who formerly took an 
interest in ensilage in this Island have discontinued the prac¬ 
tice, is, that up to two or three years ago they have had good 
seasons and have been able to plant fodder crops; so the dearth 
of fodder, after the crop was finished, was not severely felt. 
Again in some instances the resulting ensilage was not good 
and acted injuriously on the animals. This was not the fault 
of the system, but of the way in which it was carried out; as 
unless care is taken to pack the fodder properly, and maintain 
a suitable amount of pressure, failure must result. As I hope 
to show later on, there ought not to be any difficulty in making 
good ensilage from the various fodders grown in this Island. 


* According to Grisebaeh (Flora Brit. West Indies, p. 197) Phaseolus semi- 
erectus , “ corolla purple ” is found at Jamaica, Antigua. St. Vincent and ex¬ 
tends from Cuba to Brazil and Peru. It is also found in the East Indies 
(Hookers Flora of British India, ii, p. 201) “corolla deep purple and white.” 
The pod is described as 3 to 4 inches long and about one-eighth of an inch in 
diameter, rather recurved, with many seeds. It is desirable that mature seeds 
of this plant be collected and distributed for trial at the principal Experi¬ 
ment Stations in the West Indies. [Ed. W. I. B.] 



220 


I am glad to say that I know of eight estates which still 
continue to silo their cane tops. The proprietor of one of them 
informed me lately that he wished he could construct more and 
silo all his superfluous fodder. He also said that one of the 
advantages of having silos was his being able to silo any fodder 
that may be ready to be reaped, without having to keep it on 
the land, thereby getting more time to prepare it for planting 
the cane crop. 

Most of the estates in this island have a very small area of 
pasturage, consequently after crop is over there generally exists 
a scarcity of fodder. This is especially the ca.se iu a year like the 
past, when there has been a drought. The result is that the 
planter in many instances has to purchase hay, etc., to furnish 
the animals with food, also canes have to be reaped before they 
are ripe to supply fodder. 

Another reason why there is more need of silos nowadays 
is, that a larger proportion of the laud is kept under canes every 
year than used to be. Ratooning is more extensively done, 
consequently there is less thrown-out land for fodder crops. 

Prom the above it is evident that the system of ensilage 
could be profitably adopted by all those estates which now 
suffef from want of fodder ; not only from the standpoint of 
saving the money or part of it which is now spent in purchasing 
fodder, but also from having an abundant supply of good food. 
It is by no means a new experiment, as there is the experience 
of those who have been carrying it on for many years. I am 
sure that they would not have continued the system if they had 
not found it profitable. Further I know that they are greatly 
in favour of it. 

In connection with the interest taken in ensilage during 
the period I have named, I carried out an experiment for the 
late Mr. Lawrence at one of his silos at Fairfield Estate, where 
Reynolds' “ Patent Screw-pressure ” was used, This is guaran¬ 
teed to exert a pressure of 200 lbs. per square foot Each com¬ 
partment of the silo measured eleven feet three inches long, 
eight feet six inches wide, and nine feet deep ; 12,400 lbs. of 
whole tops were placed in one compartment on the 1st and 2nd 
of February, aud the pressure put on. As the mass subsided 
the pressure was steadily renewed. On the 24th of April when 
it was opened, it had sunk two feet eleven inches. The 
ensilage, when removed, weighed 8,050 lbs, showing a loss of 80 
per cent. The following is an analysis I then made of this 
ensilage. 


Moisture (dried 212° F.) 

.69*19 

Albuminoids. 

.1*08 

Sugar etc . 

.2*17 

Fibre . 

.25*00 

Ash . 

.2*53 


100*00 

Volatile acids (acetic) 

•184 

Fixed acids (lactic) . 

•289 


The effect which siloing produces on the fodder will 









221 


pend upon the manner in which the process is carried out. 
Undoubtedly there may be a very great deal of waste if the 
work is badly done; and it is not surprising that people who 
have seen the bad results, and not the good, should be against 
the system. 

The fermentation which takes place cannot be "carried out 
without consuming some of the fodder. It is a case of slow 
combustion, and the greater the air supply, the more rapidly the 
fermentation \\\]l proceed. If the air is expelled and kept out 
by means of heavy pressure the fermentation Avill die out. 
Some people when ensilage w 7 as first started, considered that if 
they hermetically sealed the foddci* and kept out the air, the 
fodder would be preserved ; but by these means more harm 
than good w as done, as the air within the silo w r as bottled up, 
instead of being expelled. When the fodder is put into the 
silo, a large proportion of the space is filled with air, and if the 
fodder is to be maintained in good condition, this air must be 
driven out as well as kept out. Unless this is done, a process 
of slow combustion will goon, which will first of all attack'the 
most nutritious ingredients of the fodder ; and unless checked, 
will end by destroying the mass so that only a rotten residue 
unfit for food will be left 

The object in siloing fodder is to preserve it as nearly as 
possible in its original condition, allow ing fermentation to take 
[dace to a small extent, so as to convert the starchy matter 
into sugar and to break clown some of the indigestible portion 
of the fodder. If carried out successfully, the temperature 
rises above 122° Fall, which, as discovered by M. Pasteur, des¬ 
troys the vitality of ferments. Fermentation cannot start 
again without admittance of air. As Mr. Woodland Toms 
remarks :—The preservation is never absolute or perpetual 
“ but to obtain the best results it is necessary to tightly pack 
“ the green fodder in large, smooth-walled silos, and to main- 
“ tain the mass under a continued pressure of 100 lbs. or more 
“ per square foot. The most energetic compression is always 
“ that which gives the best results. 

“ A very acid product is not the ideal to be w r orked up to 
“ in making ensilage. In the product that has undergone least 
“ change, alcohol and acids are only found in very minute 
“ quantities. To obtain the best results the expulsion of air is 
“ necessary, and this is secured by heavy weighting. When 
“ thoroughly well preserved, ensilage is devoid of taste and 
“ smell, on first taking out of the silo. It is generally admitted 
“ that, other things being equal, a crop w’ell supplied with sugar 
“ is better adapted for ensilage than one less richly furnished. 
“ It seems to be taken for granted among users of ensilage, 
“ that the forage is rather improved than deteriorated, by a 
“ slight alcoholic fermentation, and this is what M. Goffart 
“ aimed at when he first commenced working. He soon found 
“ however, that in the silo the fermentation is apt to overstep 
“ the mark, and degenerate into acetic and lactic fermentation, 
“ and finally into butyric fermentation and putrefaction. Conse- 
“ quently as M. Goffart found it impossible to hit off the happy 
“ mean in the silo, he now strives to stifle fermentation entirely 
“ He finds that he can readily obtain the desired amount of 
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used has caused some concern. In many instances, especially 
where mechanical pressure is used, only a few planks are re¬ 
moved, the pressure being maintained, and the exposed portion 
is cut with a hay knife from top to bottom ; when this is used 
a fresh portion is treated from time to time in the same man¬ 
ner. On the other hand, I have found that if the ensilage is 
removed in layers, the mass is so tightly compressed that the 
air does not enter very far into it, in fact only the top layer 
that is to be used next day is affected. This I regard as benefi¬ 
cial, for it is ready fermented for use the next day, and can be 
fed straight to the animals. 1 may here state that ensilage 
must be perfectly cool before it is given to stock. Where it 
has been given to them in a warm state bad results have fol¬ 
lowed, and the ensilage was condemned. Nothing was wrong 
with the system, but with the maimer in which the food was 
utilised. 

The practice, I believe, on most estates is only to cart into 
the yard sufficient cane tops to feed the stock at night. The 
remainder is left in the field, and probably some of it is stolen. 
If all of the tops were taken in every day and put into a silo, 
a great amount of anxiety and expense to find fodder for the 
stock, after crop, would be removed. It may be advanced that 
during crop-time all available labour is employed in getting in 
the canes. This may be true in some instances, lmt not in all. 
No difficulty was experienced during last crop at Sandy Lane 
in collecting the tops. One four-wheel cart and four mules, 
and one two-wheel cart and two mules were set apart for this 
purpose. Payment at the rate of two shillings per acre was paid 
for picking up and loading the tops, and at one shilling and six¬ 
pence per acre for catting and packing them in the silo ; one 
and a half cents (throe fart hing-) were paid for placing each 
block of stone, and taking it off again. Por putting on and 
taking off weights, one dollar eighty cents (7/0) per compart¬ 
ment was paid. The four compartments of ensilage cost forty 
four dollars sixteen cents (TO. I. 0.) in labour. I leave roughly es¬ 
timated the contents of the four compartments to have weighed 
not less than 108,000 lbs., which makes the* cost of the ensilage to 
be just over two and a half cents (one penny farthing) per 100 
pounds. 

With reference to siloing other fodder crops, I know of one 
proprietor who places his sour-grass in silos ; he cuts it when it 
is ripe, and thus secures a uniform growth, which is not the 
case when it is fed direct to the animals, aud cut in patches ; 
with the risk in the latter case, that some of it gets hard and 
dry before it can be used. By siloing it. you not ouJy keepjt 
in a palatable form, but some of the fibre is broken down and 
rendered more digestible. 

Maize, siloed with the eob on, is considered in America'very 
valuable, and the results obtained by feeding stock exclusively 
on it are very good. My experience with it is confined to one 
silo which w as opened at Sandy Lane on the 28tli of December 
last : the maize, with cob on, was placed in the jsilo on the 14th 
and 15th of September, and the weights put on. It was suffici¬ 
ent to fill the compartment. When opened it had sunk about five 
feet. The result obtained I consider very satisfactory. The en- 
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silage was of an olive colour with a characteristic vinous smell. 
After being cooled it was greedily eaten by the cattle, and 
mules. At the request of Dr. Morris, i have placed a box con¬ 
taining a sample of this ensilage in the Conference room. 

I mentioned just now that one of the benefits of siloing 
was the breaking down of the fibre, and rendering it more diges¬ 
tible ; in connection with tins M. Coffart says :—•* Thanks to 
fermentation, the siloed materials undergo a commencement of 
decomposition which facilitates the digestion, and increases the 
nutritive or assimilative power.” 

Much has been said about the loss in weight of fodder in 
the process of siloing. Mr. Toms says : “ If animals digested 

and converted to useful purposes the whole of the food they re¬ 
ceived into their system, then, undoubtedly, loss in weight would 
be an unuiixed evil : and if again the loss fell on easily digest¬ 
ed parts, and left tlie other coiet >tuents untouched, then this 
would make matter^ wor.ic. I hit luckily (and this is important), 
we have evidence to prove that, such is not tin? effect of fer¬ 
mentation on well-made ensilage 1 . There, the loss which occurs 
falls most markedly on the substances that possess the smallest 
feeding value.” 


The President : Mr. Thorne’s paper is a very useful one. 
He has taken a deep personal interest in this matter for many 
years, and has studied it both from the theoretical as wadi as 
the practical point of view. Prom a personal visit paid to 
Mr. Thorne’s estate, 1 am convinced that by using silos (where 
they can be erected at comparatively small cost) they add con¬ 
siderably to the quantity of fodder available for feeding stock 
and are invaluable during the dry seasons. According to Mr. 
Thorne’s estimate the cost of preserving good feeding material 
in silos available at a moment’s notice* does not exceed one 
penny farthing per hundred pounds. Instates in this island, 
just now, are compelled to buy rather poor sour-grass at five 
pence per hundred pounds. In addition they have to cut and 
cart it long distances. It must cost altogether not less than 
eight pence per hundred pounds. 

The Conference then stood adjourned until Monday morn¬ 
ing at 9 o’ clock. 


CONFERENCE DINNER. 

The following report of the Dinner connected with the 
West Indian Agricultural Conference is taken from the Barba¬ 
dos Advocate of the 11th January, 1900:— 

The members of the Conference dined together in the 
spacious dining-room of the Marine Hotel at 8 p.m. on 
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Saturday, January 6th. Tlio President of the Conference 
(Dr. Morris) was in the chair. Covers were laid for forty, and 
besides all the leading members of the Conference and Dr, 
Morris’ official staff, the following guests were present:— 

His Excellency Sir James Ilay, K.C.M.G., Governor; Colonel 
Glancy, Officer Commanding the Troops; Sir Conrad Reeves, 
Kt., Chief Justice; Sir George C. Pile, Kt„ President of the 
Legislative Council; Honourable Ralph Williams, Colonial Sec¬ 
retary; J. Gardiner Austin, Jnr., Esq., Chairman of the Chamber 
of Commerce; Captain Owen, Superintendent of the Royal 
Mail Steam Packet Company; Algernon E. Aspinall, Esq., 
Secretary of the West India Committee; Forster M. Alleyne, 
Esq., Chancellor of the Diocese. 

Dinner over. 

Dr. Morris rose and proposed “The health of Her Majesty 
the Queen and the Members of the Royal Family,” remarking 
that at this particular juncture Her Majesty’s health would be 
drunk with more than usual loyalty and deep feeling in conse¬ 
quence of ovents in South Africa. 

The toast was drunk with the accustomed honours. 

Sir James Hay then rose and said : Gentlemen—I Avisli to 
propose to you a toast which I feel sure will bo received with 
the utmost enthusiasm. It is “ The Health of Dr. Morris, and 
the success of the Imperial Department of Agriculture in 
the West Indies.” It is now just a year ago since 1 had the 
pleasure of proposing a similar toast. On that occasion, on 
the commencement of his labours amongst us, 1 assured Dr. 
Morris that he w ould receive the cordial support of all inter¬ 
ested in the welfare of the West Indies. I feel sure you will 
agree with me that to-day’s proceedings warranted the ex¬ 
pression of those views. J was deeply impressed with the 
importance of to-day’s meeting. Not only, as 1 said this 
morning, had we the highest scientific authorities present, but 
we had combined with these high authorities the lay mind, in 
the shape of representatives of the different Agricultural 
Societies. No matter how scientifically the authorities may 
discuss questions pertaining to Agricultural Science, it is well 
for the lay mind to absorb them as much as possible, and to 
ask questions with a view of eliciting information. My friend 
Mr. Watts made some very excellent suggestions in his short 
address to us. One was the uniformity of procedure in carry¬ 
ing out experiments, and recording and tabulating the results. 
Then I had the opportunity of listening to my friend Professor 
Harrison. He certainly suggested to us iu Barbados one or 
two lessons which we should take to heart. I think it 
was clearly proved to us this morning that we are expending 
a very large, perhaps too large, a sum on what is locally called 
“ pen manure.” It might be more economical and advantage¬ 
ous to adopt Professor Harrison’s advice. At least, it is worthy 
of consideration. Dr. Morris, as we all admit, is charged with 
a very important duty. Much has been done—no one knows 
that better than myself—but very much more still remains to 
be done. Your presence here, gentlemen, on this occasion is, I 
feel sure, a very great gratification to him, because he feels that* 
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without your support, liis efforts will be in vain. I am con¬ 
vinced that there is not one at this table to-night who will not 
do his utmost, under all circumstances, to further the object 
which the Department has in view, and that is, the advance¬ 
ment of the Agricultural prosperity of these colonies. (Cheers). 
With these remarks I beg to propose “ The health of Dr. Morris 
and the success of the Imperial Department of Agriculture in 
the West Indies/’ (Cheers). 

The toast was drunk with the utmost enthusiasm. 

Dr. Morris, in responding, said : I am exceedingly obliged 
to Your Excellency for the kind way in which you have pro¬ 
posed the toast of “ success to the Department of Agriculture/* 
and coupled with it my name. I have received since my arrival 
in the West Indies the very cordial support of a large company 
of workers engaged in their several and responsible duties in 
various parts of the West Indies. The labour connected with 
making arrangements for this conference lias boon considerable, 
but the presence and co operation of so many able and eminent 
authorities in Agriculture, in Education, and in the allied 
sciences of Botany and Chemistry has been to me a source of great 
pleasure and encouragement. I am charged with duties w hich 
have been described as most onerous and responsible, but as 
long as I receive the 'cordial support of those asspeiated with i 
me in the w'ork, I have no fear of the result. I can say truly 
that I have received that support, and any success that has re¬ 
sulted, so far, is due largely to those whom I see around me to¬ 
night, aud others who have joined in this w r ork. Matters had 
been drifting so long in the West Indies that the situation had 
become most acute. The Royal Commissioners made their re¬ 
commendations, and those adopted by Parliament we are now 
endeavouring to carry out. We shall have to w'ork for many 
years, and to contend with innumerable difficulties, but I feel 
satisfied that by the aid of those associated with us an enormous 
amount of good will be done, and the foundation laid for that 
prosperity which I believe will be of lasting benefit to these 
colonies. (Cheers). I again thank you for the very kind w ay 
in which you have received the toast of my health, and I assure 
you that I shall be happy, at all times, to be of service to you. 
(Cheers). 

•Sir Conrad Reeves : I rise to propose a toast which 1 am 
sure will be drunk with, the same enthusiasm as you have 
drunk the toasts which have gone before, and that is “ The 
health, long life and prosperity of the Representatives from 
the several colonies ” who have come here to meet Dr. Morris 
and to go into conference upon matters affecting our common 
interest. (Cheers). In proposing the health of these gentlemen 
I beg to couple wdth the toast the names of the Rev. Canon 
Simms of Jamaica, and Mr. A. P. Cowley of Antigua. I had 
the pleasure of attending the Conference to-day, and of listen¬ 
ing to that able inaugural speech w hich was delivered by my 
friend Dr. Morris. I listened to it w ith the greatest admiration. 
I beg to propose the health, long life and prosperity of the Re¬ 
presentatives of the several colonies, with special reference to 
the gentlemed whom I have named. (Cheers). The toast was 
drunk with’ enthusiasm. 
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The Rev. Canon Simms, in responding, said : As a member 
of the Conference I can only express our appreciation of the 
kindness and hospitality we received last year, and again this 
year in this island, and our hearty interest in the work which 
is being done by the Imperial Department of Agriculture. We 
hope that the work will go on and prosper. (Cheers.) 

Mr. A. P. Cowley : It is customary to express pleasure 
when one rises to respond to a toast. At the same time it is 
hardly a pleasure to be called upon unexpectedly to make a 
speech. (Laughter). I feel honoured by being included in the 
toast so ably and kindly proposed by the Chief Justice. lean 
fully state in behalf of the Antigua Agricultural Society to 
which I belong, that we shall work most loyally with Dr. 
Morris and his Department for the good, not only of Antigua, 
but of the West Indies as a whole. I cannot help expressing 
the hope that at this particular time when a crisis has arisen 
in the affairs of Antigua—a crisis which wc, as an island, have 
never had to face before-that the Imperial Department of 
Agriculture, with Dr. Morris at the head, will do its utmost to 
represent our condition and obtain for us the aid we so much 
need to establish Central Factories. It was suggested at the last 
/meeting of our Agricultural Society, that it might be advisable 
,to send delegates from Antigua and Barbados to place our case 
before the Secretary of State for the Colonics. I do not know 
if the scheme is practicable: or whether Barbados could see 
its way to join in it. In any case wc would be thankful for 
assistance from the Imperial Department of Agriculture. If 
the obstacles to Central Factories said to exist, but of which we 
know nothing, were removed, Antigua 'would be again flourish¬ 
ing and prosperous. I thank you on behalf of the Antigua 
Society for the honour conferred on me, and I again express 
the conviction that our Society will do all in its power to aid in 
the work of the Agricultural Department, (cheers) 


The party then separated. 
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AGRICULTURAL CONFERENCE, 1900. 

( Continued.) 

EDUCATIONAL. 

TEACHING AGRICULTURE IN HIGH SCHOOLS 
AND COLLEGES. 

BY HORACE DEI CHITON, M.A., F.R.A.S., 

Head Master of Harrison College, Barbados. 

Agricultural Science has been taught at Harrison College 
for some time, but the resources of the College did not admit 
of this being done in a perfectly satisfactory way, the time at 
the disposal of the masters \> ho conducted the Science Depart¬ 
ment being inadequate for the purpose. When it was proposed 
to me that additional aid might be given by the Imperial 
Department of Agriculture, I had to consider whafc change 
could be made in the curriculum of the College, which, whilst 
giving full scope to the teaching of Agriculture to those boys 
for whom such a course was desired, would not injuriously 
affect the general education given at the College. As I had 
always been of opinion that it would be an advantage to 
education to have elementary science systematically taught in 
our lower forms, I gladly welcomed the proposal. I mention 
this because, had I thought for one moment that the change in 
the curriculum which would be necessitated, would interfere 
with the general education given at the College, 1 should have 
considered it my bouuden duty to decline the offered help. 
My firm opinion, on the contrary, is that educationally we shall 
be great gainers. 

This is not the place to discuss the question of the position 
which science should occupy in a school curriculum. But to 
justify my position that the systematic teaching of science in 
the lower forms is a gain to education I may add that “ educate ” 
means to “ draw out ” and not “ stuff in” : in other words Educa- 
tion(aud I am necessarily limiting the term to intellectual educa- 
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tion) is the discipline of the intellect, the training of tlie mind, 
and not an attempt to cram the memory with facts. Now, as 
a mental discipline, science possesses this special value, that it 
not only appeals to the reasoning faculties, but also—through 
the experiments which ncoessjuiiy form an impoitant part of 
e\ery science coiifse culti\ates the powers of observation. 

At the beginning of the thud term of last year, with the 
aid of an Impeiial Grant i ecoinmendcd b> Dr. Mon is, Mr. Albert 
How aid, H A., FX'.H , was appointed Lectin er in Agi icultuial 
Science at Harrison College. and the teaching of Chemistiy was 
begun in eai nest in the liist, second, third and lower fourth 
forms: two houis a weck in ea< h of these forms being allotted 
to the sul),jc< 1. It iscai ly yet to gauge the results accurately; 
but I can sa t \ this that in e\oi> ioim then* au* boys who 
show tliemsehes inteiested in (he woik, and lhofcssor d’Albu- 
quorque tells me that he was moie than satisfied with the 
general lesults of the examination,,whieh he himself eouilucted 
at tin* end of the term. .No doubt there aie bo> s in each form 
who take little or no inteiest inthewoik; but the same may 
be said of e\ory subject: ( q , lias not e\eiy one who lias had to 
teach Kuclid to beginneis found immense difficulty at first in 
getting the ninjonty of the bo> s to take any interest in the 
work? Ha\e thi\\ not, on the eontiat>, shoV'n a maiked 
distaste for it V Hut nobody would \enturo to say* that there¬ 
fore (hanneti.v ought not to be taught. “ It is a \cry laudable 
effort ” sa t \ s .John St uai t Mill. •• to tendei as much as possible 
of what the young ate required to loam easy and inteicsting 
to them. Hut w hen this principle is pushed to the length of 
not requiring them to learn an> tiling but what has been made 
eas\ and interest mg, one of tin* chief objects of education is 
sacrificed." 

This elementaly course affects two classes of boys: (1) 
those who do not intend to continue the study of science, and 
(2) those who do intend to do so. In the case of a boy of 
the first class the com so will piove a \aluable intellectual 
training, and it will be his o\\n fault if Ik* is not able to take an 
intelligent interest in many scientific subjects which otherwise 
would be quite incomprehensible to him. Considering how 
largely and increasingly the piactical applications of science 
enter into evcr>-da> life, ought not some knowledge of science 
to be now r consideied a nccessar> part ot a libeial education? 
The advantages to a boy oi the second class aie sufficiently 
evident; lie will be able to attack his new woik well equipped 
for the struggle. 

The study of science as a separate blanch of school work 
begins in the upper fouith form. When a boy, who intends to 
take up science, reaches this form, he drops Greek and Latin 
and devotes the time thus liberated to tlie study of science. 
The particular form at which this divergence should occur has 
been carefully considered, by me. All authorities are unani¬ 
mous in insisting that a sound general education must be 
acquired before any special work is attacked. J«t may therefore 
appear too early to allow a boy to specialise when in tlie upper 
fourth form : and 1 should myself prefer putting it oft* till he 
reaches the fifth form ; but I believe that local conditions, for 
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the present at least, require the earlier pei iod to be adopted 

Dr. Morris lias supplemented the appointment of a Lecturer 
in Agricultural Science by instituting Exhibitions to be held 
by boys fiom the country districts who aie thereby pledged 
to become Agriculturists. At present there are fi\ o such exhi¬ 
bitioners at Harrison College. I believe this step to be as wise 
as it is liberal; probably, especially valuable a^ a sort of pioneer 
movement leading the way in which it is hoped that many will 
follow. 

I am aware that there are many w lio regard this educa 
tional mo\emcnt as likely to piove of little value. 1 think this 
is principally because the benefits to be deiived from it cannot 
be immediate and must be veiy gradual. The problem before 
us is this — giauting that them i- room for improvement in the 
cultivation of the sugar-cane, on which the life of this island 
depends, hoxx is this impiovement to be brought about except 
by gradually placing the charge of the estates m the hands of 
men who have been scientifically tiained for that very purpose? 
All experts tell us that Pi active must not be divorced from 
Theory, but that all piactieal xxoik ought to be based on 
theoretic knowledge. The wise man is he who learns by the 
experience of others. If we in Baibados are willing to learn 
by the expeiienef* of otlieis, we shall certainly avail ourselves 
to the utmost of the gieat advantages which the foresight of 
Dr. Moms and the liberality of the Home Government have 
placed so easily within oui macli. 

I have explained shoitlv the ai rangements made at Har¬ 
rison College for the teaching of Science. J am confident that 
with the additional help which has been alfoided us vve shall 
be able to turn out scientific agiicultuiists just as we have 
turned out successful classical and mathematical scholars ; and 
that the slight change which has been made in our currieiflum, 
so far from interfering w itli the advance of those boys who do 
not eventually take up the study of science, will educationally 
be a distinct advantage to them. Hut if vve are to be as suc¬ 
cessful in Agriculture as in classics and mathematics, we must 
work under similar conditions —the boys must come to us when 
quite young. 


DISCUSSION. 

Rev. Canon Siyims (University College, Jamaica): There 
can be no doubt that Mi. Deighton's paper describes the only 
way in which it is possible for our High Schools and Colleges 
to take part in this work: namely, the teaching of elemen¬ 
tary science in the lower form-., and then gradually extending 
it as boys reach the higher forms. I would, however, suggest 
that boys should specialise in the fifth form instead of the upper 
fourth. The paper requires little or no criticism. Every one 
must agree with Mr. Deighton that, apart from any value it 
may haye on the educational side, the teaching of elementary 
science in these days is an absolute necessity. The boys who 
are going to take up agricultural work must specialise in the 
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science of agriculture. Tecliuical agriculture I should regard as 
the work of post-school days and not a work of school days. 
In the last two or three years of his school life tlio boy should 
lay the scientific foundation on which technical agriculture could 
lx? built. That is the way in which good work could be done. 
We must first of all overcome many difficulties—difficulties 
arising from our slender staff, difficulties arising from the over¬ 
crowded condition of our time table, and difficulties arising from 
the fact that our more intelligent boys at present chiefly turn 
their attention to University requirements and conditions. I 
And few' of the sons of planters and overseers in Jamaica make 
up their minds to go in for agriculture. The fact is, the plant¬ 
er tells his son that sugar does not pay, and the son naturally 
wauts to take up something else that does pay. The only way 
of meeting difficulties of this kind is that so clearly indicated by 
Mr. Peighton, 

Mr. J. A. PoTBruv (Queen's College, British Guiana): All 
the West Indies naturally look to Harrison College for a lead in 
educational matters. We in British Guiana have done so for 
a long time. But Mr. Peighton during the prist twelve months 
has enjoyed the advantage which the Colleges in other colonies 
so far have not had. that is, a supplemented staff. 1 should be 
very glad if the Imperial Department w ould similarly aid us in 
the matter. Given a staff, we are quite prepared to take up 
the teaching of scientific agriculture. 

Hew W. Cauoll (St. Mary’s College. Trinidad) : I regret 
to learn that my criticism last year on this subject w*as consider¬ 
ed to some extent a destructive one. However, I believe it is 
w r ell to see both side** of a question. It is not by ignoring our 
difficulties that w e can surmount them. And that there are 
difficulties in the way of introducing the teaching of agricul¬ 
ture tnto out secondary schools 1 think will be pretty generally 
admitted. 1 agree with Canon Simms and the other gentle¬ 
men who have spoken as to the nature of these difficulties. 
First, it must be borne in mind that in our secondary schools 
the system of education that has existed and does exist, is 
and lias been classical and literary rather than scientific; and 
so far at least, every attempt that has been made to introduce 
anything else has failed. Mr. Peighton and the leading education¬ 
al authorities in these colonics have given us to understand that 
the boys should not be allow ed to specialise too early. Now I 
think the best thing is to fix the age at which a boy should 
brauch off* to special studies, say at 17 or 18 years, and then, 
only w hen he has passed through a regular course in the 
ordinary subjects taught in our secondary schools. Then it 
becomes a question how far agricultural instruction is likely to 
succeed by grafting it on to our present* system. It would be 
very unwise to overcrowd our time table. As far as my ex¬ 
perience goes our boys are not very favourably disposed to 
agricultural studies. It is true that hitherto they have not 
had a favourable opportunity of manifesting their apprecia¬ 
tion, but where they have had such opportunity they have not 
availed themselves of it to the extent one would expeot. My 
experience of the College of which I have charge is this: that 
within the last three years as many as thirty young men left 
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us to continue or complete their studies in Europe, many of 
them the sons of planters and agriculturists -sons of men 
whose whole life was associated with agricultural pursuits; 
some of them went to England, some to France, some to Ger¬ 
many. Not a single one has so far offered to take up a course 
of agricultural instruction. There is a reason for it, aud it is 
this : the impossibility of a young mau making a living out of 
agricultural pursuits. That is at the root of our difficulty. 
Given that a young man could reach the same success in life as 
an agriculturist that lie would in other professions, I am 
of opinion that trained agriculturists would be forthcoming. 
These are the points that suggest themselves to me ; but in 
stating them I wish it to be understood that I do not oppose 
the teaching of agriculture in our Secondary schools. Further¬ 
more, 1 am of opinion that the Imperial Department of Agricul¬ 
ture is endeavouring to overcome the difficulties 1 have indicated, 
and it is right that it should have the sympathy, co-operation 
and active support of every one in the West Indies. We came 
last year looking for light. We saw a glimmer then. Having 
heard Mr. Deigliton’s very explicit paper to-day, I begin to 
think we have streaks of dawn. I hope that when next we 
meet we shall be in full light, and in a position to make agri¬ 
cultural teaching in secondary schools the success which it 
deserves to Vie. 

The President : Mr. Burton, the Head Master of Comber- 
mere School, Barbados, has asked to be allowed to address a few 
words on the subject now before the Conference. 

Mr. G. B. R, Burton: \ am of opinion we should start to 
teach agricultural science in the second grade schools in the 
West Indies for the following reasons : tiie majority of boys 
attending these schools will in time be engaged in agricultural 
pursuits as managers and book-keepers, and through them we 
would gradually reach the lower classes that is, the labourers 
on the estates. 1 do not speak specially of the Combermere 
school because most of the pupils there will probably enter 
commercial life. Arrangements might, however, be made for 
the .small number of our pupils intended for agricultural pur¬ 
suits, to attend the agricultural classes at the Government 
Laboratory which happens to be quite near to our school. In 
extending agricultural education to second grade schools it is 
necessary to avoid two mistakes: (1) the teaching must not be 
given at so-called centres classes will have to be formed at 
each school; (2) it is necessary that moie than one lecture be 
given per week at each school, otherwise little good will be 
done. I may add that w e shall never get agricultural science 
earnestly taken up until we place it on an equal footing with 
other subjects and give the boys equal attention and en¬ 
couragement. 


\ 
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TEACHING AGRICULTURE IN ELEMENTARY 
SCHOOLS. 

BY THE REV. J. E. REECE, M.A., 

Inspector of Schools, Barbados. 

I have been asked to give a short account of the recent 
effort made in this Island by the Inqerial Department of Agri¬ 
culture to give instruction and ameasme of practical training 
to some of the teachers of our Elementary Schools. Also, to 
suggest how the work may be continued in future years. 

About the middle ot August last year a circular was sent 
by the Education Board to each supervising minister stating 
that a course of lectures on Agricultural Science would be 
given dining the September vacation, and asking that the 
names of those teachers whoweie willing to attend should be 
sent in. About 70 teacheis \olunteeied, but as it was impossi¬ 
ble to accommodate so large a number at once it was decided 
to select 40 of the teachers who were in charge of Primary 
and Combined Schools to attend, hi consequence of the 
absence of Dr. Morris from the island the Very Bev. The Dean 
of St Michael, a member of the Education Board, gave the 
opening address. Mi. H. Kadclvile Hall, the Assistant Profes¬ 
sor of Chemistry, deliveied eight lectures. The course comprised 
life and the elemental y chemisti > of it: plants, their nature 
and work; the nature, stiuctmo and functions of roots; 
stems, loa\es and lioweis and the culti\ation and care of 
plants. 

Mi. •). B. Bovell, the Superintendent of the Botanic 
Station, ga\e demonstrations on practical hoiticultuic on four 
afternoons, and on two other afternoons conducted the teachers 
over the gat dens at (Jo\ eminent lloir-e and Queen’s House. 
The teachers were most legular in their attendance although 
many of them dail> made a jomne> of o\ei twenty miles. 
Scxeral teachers ha\e infoimed me that the> considered 
Mr. Hall's lectures most inteiesting and instructive, and 
that they learned man> things from IMi*. Bovell’s demonstra¬ 
tions which w T ould be oi gieat \alue to them in gi\ ing instruc¬ 
tion to their pupils. An examination was held by each 
lecturer on the subject matter of the lectures. Thirty teachers 
attended this examination. The papers of nine of these w r ere 
considered of sufficient merit to entitle the wiitois of them 
to be placed in the fiist lank. I ha no eveiy reason to 
believe that the teachers who attended these lectures derived 
much good from them, and they will doubtless get more 
good from a similar com sc ill the futuie. What has been 
done can only be regarded as a beginning : and I would ven¬ 
ture to suggest that those teachers (whether teachers of 
Primary Schools or Infant Schools) who are interested in 
agricultural pursuits should be imited to attend a course 
of lectures to be deliveied, say on the third Saturday in each 
month, with three or four extra lectures given during the 
Whitsuntide or September vacation (or both, if deemed neces¬ 
sary) and follow ed by an examination at the end of the year. 
Another course of lectures of a more elementary character 
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might be arranged for on the fourth Saturday in each month, 
which assistant teachers and pupil teachers might be required 
to attend, and at their annual examination questions might be 
set on the subjects in which they had thus received instruction. 

Then arises the question : What can be done to give regu¬ 
lar and intelligent instruction in this subject to the children in 
our Elementary Schools? I have proposed to the Education 
Board that they should allow the teachers who gained a cer¬ 
tain number of marks in the examination held by Messrs. Hall 
and Bovcll to prepare at once their pupils for examination in 
Blackie’s Tropical Headers, and to grant a premium for each 
scholar who passes this examination successfully. The smaller 
book would be used by children in the fourth standard and 
the larger book by tlio^e in the higher standards. In the 
lower standards much useful information could be given by 
means of object lesions carefully selected, and intelligently 
taught. These in good hands would brighten school life and 
interest tlie children, but too often they arc nothing but bare 
recitals of facts, and little is done to train the faculty of 
observation. It may also be possible to do something in the 
way of growing plants in pots 01 boxes; and in this connec¬ 
tion it has been suggested to me by one of our teachers that 
prizes might be offered at one of our annual Exhibitions for 
plants grown in pots or boxes by our school children. As 
time goes on it may he possible to start a school garden here 
and there where a spot of land near the school house can be 
obtained : and these plots may be inspected by officers of the 
Agricultural Department, and prizes awarded. This no doubt 
will be a work of time, and it is right that it should be so. No 
greater mistake could he made than to force this matter on 
those who are unwilling to enter heartily into the scheme. 
Our motto in this ease must be "Jcslina lenfe.” By the 
last issued report of the Committee of Council on Education 
(England and Wales). I find that in 1805 only one 
school out of the 10,781) inspected by Her Majesty's In¬ 
spectors of Schools obtained a grant for the? practical teach¬ 
ing of cottage gardening: in the following year 42 schools 
received the grant, in 1897, 72 schools and last year 84. In the 
same publication 1 find in the general report of one of Her 
Majesty’s Chieflnspeetor^ on the Schools in the Welsh Divi¬ 
sion the following remarks “A groat part of Wales is agricul¬ 
tural, a ndt he people gain their livelihood by farming. It 
“ might naturally have 4 been thought that in many rural schools 
“ the elder boys would have received instruction in cottage 
“ gardening, just as in many country villages, especially in 
" Carnarvonshire, their sisters have lessons in cookery. Yet 
“ this subject practically receives no attention, and only 81 
“ boys throughout the length and breadth of Wales received 
“ last year the cottage gardening grant. To anybody who has 
“ seen the zest with w hich boys cuter into such a congenial 
“ occupation as outdoor work, and the stimulus which it gives 
“toother studies, it seems strange that this should be the 
“case.” 

The time has arrived when it is absolutely necessary that 
elementary education should be made more practical; and I 
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feel sure that these West Indian Colonies will do their utmost, 
with the limited means at their disposal, to make it so. There 
has been very little attempt made in the past to draw out and 
train the faculties of children. Our system must be remod¬ 
elled so as to draw out these faculties. *' In too many cases ” 
(to quote from a paper by Mr. P. J. Lloyd) u the sole object of 
education has been to cram a certain number of useless and 
disconnected facts, or pseudo-facts, into what is termed the 
brain. Teachers recognised one faculty and one only, viz., 
memory; and to train this one faculty to the neglect of every 
other has been the sole object of education for ages past, and 
remains so mainly to the present day. It has entirely neglect¬ 
ed to develop manual skill, it has neglected to draw out or cul¬ 
tivate any mental faculty save memory, and even for this 
purpose has utilised subjects, the recollection of which would 
in no wise benefit the future farmer. But far worse than this, 
it has ueglected the most valuable of nature’s gifts to all of us, 
the strongest natural faculty wo possess, observation. What 
is the most striking faculty possessed by a child from three to 
six years of age ? The power of observation. Watch that 
same child between the ages of thirteen and sixteen, and the 
power, chough at times manifesting itself, is gradually becom¬ 
ing dormant, partly because it lias not been cultivated, partly 
from its constant suppression by the ignorance and heedless¬ 
ness of those who surround the child. Ten years later the 
faculty is practically non-existent, lost from neglect of use, as 
a singer may lose the power of song, or a musician the power 
of execution. The difficulty now found in improving Agricul¬ 
tural Education depends greatly upon this failure of the past.” 
Be ours the ta'-k, as far as lies in our power, to try and remedy 
this defect in our Educational systems in the West Indies. 


DISCUSSION. 

The Presujkni : The Lectures so successfully given at Bar¬ 
bados and St. Lucia will shortly be extended to Grenada, St. 
Vincent and Dominica. Great interest has been taken in these 
lectures in every part of the West Indies. It is evident that we 
are workingon right lines. We have among us to-day leading 
educational authorities whose counsel based on long experience 
we would gladly welcome. In Jamaica, for instance, the vote 
for Elementary Education amounts to about £60,000 yearly. 
There are in ail about 900 teachers. Strenuous efforts are 
being made to adapt the educational system in that island to 
the requirements of the people and on lines very similar to 
those advocated by the Imperial Department of Agriculture. 
As Representative of Jamaica we have here the Acting- 
Superintending Inspector of Schools, Mr. George Hicks, who is 
one of the most earnest educationists in the West Indies. I 
would ask Mr. Hicks to be kiud enough to open the discussion 
following Mr. Reece’s paper. 

Mr. Hicks : The interesting and useful paper just read is 
full of encouragement to those about to undertake similar 
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work. The systematic instruction of the teachers is of course 
essential before they can embark on the instruction of their 
pupils. Provision was made for agricultural instruction in the 
Jamaica elementary schools and special grants offered, but 
without accomplishing very much. We now propose to make 
such instruction an integral part of the curriculum. We arc 
liable to fall into a mistake in introducing agricultural educa- 
eation into the elementary schools in the West Indies. State¬ 
ments have been made that country boys prefer a town life 
and clerical work to a country life and tilling the soil. 
But this is not peculiar to the West Indies. It appears 
to be universal. In France what we know as the “French 
scheme *’ of agricultural instruction has been introduced for 
the express purpose of preventing the French country boys 
from yielding to the tendency of drifting into the towns and 
neglecting the cultivation of the soil. As in France, so in 
America ; leading educationists there also are seeking to coun¬ 
teract the same tendency. 

Dr. Mounts :--ln European countries and in America there 
are factories and other means of employment In towns to 
attract the people. Here we have none. 

Mr. Hicks : Because that is so, our problem is not so 
difficult. The boys here, forsaking the soil, drift into towns 
and if they find no employment there they drift back again to 
engage unwillingly in agricultural work. Our aim should bo 
to equip them for such work and enable them to live comfort¬ 
ably by it. It is now believed, and 1 am satisfied the belief is 
well founded, that education can be given on wiser and more 
extended lines Ilian formerly and that the country boy so 
educated will find country life both remunerative and attrac¬ 
tive. It is currently believed that there is on the part of the 
people of the West indies an aversion to manual labour. We 
arc liable, I think, to give this too large an interpretation. 
“ Little labour, little gains ” is quoted by our President. I would 
add “The greatest gain with the least labour '’as the universal 
rule. The aversion to manual labour is, after all, only a desire 
for greater gain 'with less labour. When increase of gain is 
offered the manual labour is forthcoming This has been fully 
proved everywhere in the West Indie**. I believe if we base 
our educational efforts upon the general truth that the people in 
these colonics are like other people, that they have essentially 
the same desires and are actuated by the same motives we 
shall be on safe ground. It is fortunate that the proposed 
agricultural instruction which seems to be urgently needed in 
the West Indies, is also that which is best from the educational 
standpoint. The Imperial Department of Agriculture is there¬ 
fore promoting educational methods in the best interests of all. 
The new lines of education, the hand and eye training, the 
training of the powers of observation, the learning to see tilings 
and to do things, are T believe truer lilies, upon which, general¬ 
ly speaking, a> more valuable education will be gained. Our 
attitude should be not that of standing aloof and offering 
the tillers of the soil that which is for them and not for us, but 
as offering what we share with them—that which is best for 
them and best for all. The eyes of the country child should be 
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unsealed. He should be made to see the beauties and won¬ 
ders that lie about his feet and are to be found in profusion 
all around him. A sympathetic, skilful teacher will invest 
rural life with an interest that ill attract and fascinate. The 
life that was monotonous,dull, insipid and purely mechanical, 
will be changed into one full of interest; and aa ith this there 
will lx* gained a discipline of the mind, a development of in¬ 
tellectual power which ate prominent aims of all true education. 
The new knowledge and skill will be to the country boy 
as a new tool, the possession of a new power, and. he will 
be eager to make use of it. Wlmt is done on a small scale 
in a corner of the school plot or in the box-garden, will be re¬ 
produced at homo on a huger scale and with added interest. 
It will be his delight to show what he can do and the useful 
results ot his doing, lb* will find use for liis knowledge of 
Heading, Witting and Arithmetic in connection w ith his ob¬ 
servations and experiments in the study and mastery of 
some of the secrets of nature. He w ill have a desire to read; 
and, if we are wist*, aac shall see that lie has opportunity by 
pro\ iding the school with a suitable library, and some of the 
books specially applicable to country life. * 

The educationists of France and America are zealously en- 
dcaA ouiing to make rural lilt* more attractive, and 1 feel sure 
that the> will line! this possible, arid also that we. moving upon 
like lines, will find it to be possible in the West Indies. The 
Imperial l)cpui tmeat of \gi {culture w ill certainly accomplish 
much in the efforts now put forth to make rural life more in¬ 
teresting and moie profitable, and theieforc more at Tractive. 
1 am suie that we who aie engaged in educational work will 
most heartily eo operate with the Imperial Department of 
Agriculture in its piesent effort to introduce a wise and feasible 
degree of agi iciiltmal insti uetiori into the elementaly schools 
of the West Indies. 

31 a. W. Blaik (Inspector of Schools, British Guiana): 
A few da,\s after ai ii\al in Bi itish Guiana I received a 

letter from tin* Goa ernmerit Societal*} asking me to submit 
a Dodo of Hub's and Regulations awarding special grants to 
Mission Schools for Aboriginal Indians, and to schools in 
remote and sparsely populated localities. I will not take up 
your time ill giving \ on the details of these rules but it 
appeared to me that ha\ mg had some experience of Agricultu¬ 
ral and Technical Schools in tin* Island of Ceylon I could 
at the same time pieparc a Code for Agricultural and Indus¬ 
trial Schools for British Guiana, and I had tire satisfaction of 
seeing my proposals adopted b> the Goa er nor and the Court 
of Policy, and the Combined Court passed a vote of $1,500. 

1 dhided the Schools into 1 classes A, B, C, 1). 

The follow ing regulations were adopted: - 

(1) Industrial Schools in which technical instruction is 
given shall be classed as “I)” Schools. 

(2) An application for a grant-in-aid to an Industrial 

* Note added Some schools in Jamaica now have Libraries, mainly 
through the persouai efforts of Mr. Hicks. There is a proposal before the 
Government to assist tne formation of School Libraries by the offer of a 
grant to.deftfay one-half the total cost. [Ed. W.I.B.] 



289 


School will be entertained on the following conditions: - (a) 
that the school shall teach agriculture or a trade or trades 
approved by the Inspector of Schools: (h) that the school 

shall be sufficiently pro\ ided w ith appliance* for elementary 
instruction in agiiculturc or in the trade or trades to which 
the school is de\oted: and (r) that the master or mistress 
appointed to teieh agriculture or the trade or trades is duly 
qualified. 

(3) The Manager of a •*1)” School shall receive in addition 
to the genet al grants payable under No. 12 (a)* 0>)* and (c) of 
the Education Regulations, ISM), the sum of $7*7)0 for oaeli 
pupil, being over 12 and under 17 >oar- of age, who may 
be certified to have been in attemhinee foi not less than 100 
days, and to ha\e leeched daily not les^ than two hours’ 
instruction in agi iculture or in the workshop and who is able 
to woik at iiis trade to the satisfaction of the Inspector of 
Schools; provided tint tin* grant to anv single “J) M School 
shall not eveeed the sum of $200 (SC 11. 12. I ) 

(1) The number of “If Schools shall not c\reed 10. 

The first to ask fora grant were the Nuns of the Crsuline 
Coment, for the establishment of a school laundr\ which has 
been nil unqualified success, and it is impossible to \ isit that 
institution a\ ithout admit ing t In* skill and de\terit> w ith w hioh 
young girls between the ago** of 12 and 17 >ears wash, starch 
and iron ladies under clothes of even sort and description, 
and under the diiection of tlu* Nuns the finest altar linen. 
Without the Government (haul it more thanpiys its way, 
and if the Government Grant were' withdrawn to-morrow, 
which it will not be, tin'School would be cm lied on just the 
same. Lady Send.dl visited the laundry a fortnight ago and 
saw 7 the girls at work, and "poke of their pel forinance in terms 
of the highest commendation. 

A tailois’ shop was started in Gem got own b\ Canon Josa 
in connexion w it h ChrM Chui<h School which lor the last 5 
years lias been faiily successful. \ carpenters’ sliop at 
PJaisance School was opened with a (loutish ol trumpets, but 
it w T as ne\or a success, and in 2 years had to be abandoned. 
Two Agricultural Schools, one in Demcrara, East Coast, and 
one in Berbice,at Bose llalhweie opened but both those schools 
were close to sugar estates on which thcbo>s who were inclined 
to work could readily find emplovmont and cam from fid. to 8d. 
a day. The more ambitious of them considered working in the 
fields was degrading, and they were anxious to at tain what Mr. 
Gladstone described as the “supposed paradise of pen and 
ink.” The parents supported their children, and the schools 
wore hopeless failures. We have been more successful at tlie 
Roman Catholic Mission Station at Santa Rosa. I have not 
liad an opportunity of visiting the school, but my assistant 
reports that it is doing a good and useful work. 1 am afraid 
that one of the, causes of failures was my want of respect for the 
prejudices of the parents. If I had required le^s \ should 
have probably achieved more. 

Simultaneously with the establishment of Industrial 

Schools I made important changes in the Syllabus of Subjects 
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for Teachers’ Certificates introducing Agriculture for males 
and Domestic Economy for females. Dr. Nicholls’ work 
is our text book, and tlie Hon. B. Howell Jones, a planter of 
wide and varied experience, is the examiner. I have already 
handed to Dr. Morris copies of the Examination Questions set 
at the examination held last week and 1 shall be glad if he will 
give you hN opinion on them. Arrangements are also being 
made for giving a few of our most intelligent schoolmasters a 
course of lectures in Chemistry and Botany. Professor 
Harrison has submitted the course to the Government, and we 
arc now only waiting on the Combined Court for a vote. I 
am hopeful for the future, and if I am privileged to attend 
the Conference next year I trust that 1 shall be able to give 
you an interesting account of what we have done. 

Mr. J. H. Columns (Acting-Inspector of Schools, Trinidad :) 
1 have listened with considerable attention to the valuable 
paper read by Mr. Reece, and 1 fully endorse all that he has 
said. We have embarked in Trinidad on pretty well the same 
lines as in Barbados, and in Jamaica. I cannot however say 
for Trinidad what Mr. Hicks said with regard to Jamaica- that 
our people have no antipathy to manual labour. 1 am sorry 
to say they have : consequently, the colony finds it necessary 
to impoit a large number of East Indian labourers or it would 
be impossible to get all our agricultural work done. If there 
is an attempt to make a child in the sehools do manual labour, 
the parents state their objections very forcibly. I agree with 
Mr. Hicks that if our attempts to teach agriculture in ele¬ 
mentary schools ai t* to he successful, the greatest possible tact 
must, be shown by the officers concerned. Wo must not drive 
or coerce the people ; above all, wo must try and instil into the 
children's minds a love of nature, and the necessity of learning 
nature's methods. If w e succeed in doing that, wo may hope 
in time to turn their attention to field pursuits and to agricul¬ 
ture generally as a means of earning a livelihood. We must, 
however, proceed very cautiously. In Trinidad it has been 
decided that the teachers should, first of all, have a course of 
lectures, and in tin* event of their showing aptitude in teach¬ 
ing agriculture and passing an examination in the syllabus 
laid out, they are to be rewariled by receiving a bonus on the 
results of the examination of their schools at the end of each 
year. That is one encouragement: but we have another. We 
have made die examination the means for promotion from the 
third class to the second. That is an important means of in¬ 
fluencing the teacher, because it directly touches his pocket. 
Thou with regard to teaching in the schools, we make consider¬ 
able use of Blackie’s Tropical Readers. These are used as 
alternate reading hooks. I feel a deep personal interest in 
this subject of teaching agriculture in elementary schools. 1 
have given considerable thought to it and I am convinced if 
we are to do any real good we must exercise great caution and 
always place the pleasantest side before the partmts and the 
teachers. Otherwise, we shall fail. 
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A SKETCH OP EFFORTS TO INTRODUCE THE 
TEACHING OF AGRICULTURE INTO SCHOOLS 
IN THE LEEWARD ISLANDS. 

BY F. H. WATKINS. 

Late Inspector of Schools for the Lee waul Island*. * 

On taking up tlie Inspectorship of Schools m St Vincent in 
1883, 1 wab greatly impressed by finding that, like too niauy 
codes then in loree m European countiies, the educational sys- 
tem of that island was wholly based on the cnrient impression 
that books were knowledge and woids weie ideas. The instruc¬ 
tion was concerned with nothing but woids and it bore no 
reference to the things themselves or to the calling which the 
majority of childien were to puisne aftei leaving school. 
During the years I remained in St. Vincent (1883 1889), 1 had, 

owing to the reduction of the vote foi elementaly education 
and the amalgamation of the offices of Inspector and Head 
Master of the (Jrammai School, but little opportunity for ex¬ 
tensive reforms in the system. When, in 1889, 1 arrived in the 
Leeward Islands, I found that the whole system of Elementary 
Education in that colony was equally v icious in plan and if not 
actually disastrous, at least almost piofitless in effect. The 
highest ambition of the hoys, in the majority of the upper 
standaids on leaving school, was to find employment as junior 
clerks in stores or to be appointed to some minor place in the 
Government Service. Agricultural w oik was con si doled suit¬ 
able onl> for childien in the lowei standaids or for those who 
had never attended school at all, and it was flouted almost as 
a degradation The natural consequence of such a system was 
the gradual production of a “collars and-cuffs ” generation and 
the almost total alienation of the more intelligent portion of 
the population from agricultmal pursuits. As these Leeward 
Islands, like all other parts of the West Indies, are entirely 
dependent upon agriculture for their progress and prosperity, 
it became my first care to study how this false policy could be 
gradually changed. 

The first step taken in this direction was the training of 
intelligent and well-paid teachers capable of understanding 
the true aim of education and of using tlieii influence to coun¬ 
teract the erroneous opinions then prevalent. In a few years 
the government grant had been increased from £3,100 to£7.250, 
but this latter amount, owing to the government being compell¬ 
ed to retrench, has since fallen to £0,300. This, liowevei, does 
not include expenses of administration and giant" to training 
colleges. In Dominica, in J890, only one teacher was in receipt 
of a salary of more than £10 a year, while, at present, only one 
teacher receives a salary of less than £50. The consequence 
has been that, wheieas in the former year only 2 were trained 
teachers, 17 out of 19 now employed in Dominica schools have 

* Note added—Mr Watkins was unable to be present at the Conference as 
he had just then been appointed by the Secretary of State to the Executive 
post of Commissioner of Montserrat. In his absence his interesting paper 
was taken as read. It Is now published in the order in which it appeared on 
the Agenda. [Ed. W. I. B.J 
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passed through some training institution. In the same island, 
too. all the denominational schools have one by one been given 
up by the Ministers of the different denominations, and these 
have been replaeed by government schools in central localities. 

Again, it \v*i> important that education should be universal; 
for, so long a^ only a portion of the population was being 
educated, the glamour of book-knowledge would still con¬ 
tinue to exercise a powerful influence especially among 
those not in a position to judge correctly of the true ends and 
aims of teaching. The *• Compulsory .Vet of IStK) ” was accord¬ 
ingly submitted to the Federal Council and passed without a 
dissentient vote. This Act made provision for appointing 
Educational District Office is, to carry out the object of the 
Act, for enforcing the obligation on parents to cause their 
children to reecho efficient instruction, for restricting the 
employment of children of school age. and for building schools 
in districts w hole sufficient accommodation was not already 
provided. In the follow iug yeai. this Act was supplemented 
by No. 7 of 1891, w hich impio\ed the existing machinery for 
enforcing attendance and rectified certain errors and omissions 
inevitable in a lirst experiment and detected only by the 
experience gained ill administering the original Act. 

Having thus prepared the ground by financial and legis¬ 
lative measures for future dc\clopmcut, my attention was next 
turned to the curriculum of the elementary schools. Instruc¬ 
tion had hitherto been entirely confined to the jejune fare of 
the three KV, w herein mechanical teaching by rote played an 
important part, without an\ consideration being paid to true 
development of the intelligence through sense-impression. 
While trying to improve and extend the teaching so far as 
bookdnstruetion went, my chief endeavour from the earliest 
stages was to make thcchildren agents of their ow n knowledge, 
and give them a taste and opportunity for learning intelligent¬ 
ly for themselves the ground work of whatever calling they 
might hope to follow'. For this purpose, instruction in the 
theory and practice of the Kindergarten was made part of the 
course in the Female Training College in Antigua w ith the 
view of educating the children of infant schools and of the 
lower standards in the primary schools according to this 
system. For the more advanced classes object-teaching was 
embodied as a compulsory subject in the Code. Teachers now 
have to present the children in each of the four low er standards 
in twelve lessons on common objects met with in the district. 
On the school time-table an hour a day has to appear as being 
devoted to these lessons. There is naturally much difficulty in 
making many of the teachers appreciate the educative value of 
these object lessons, w hich, if intelligently given, are a never- 
failing source of pleasure and interest to the children. The lessons 
too often are confined to a few' facts contained in a text book 
and the children are taught to repeat a form of answer to each 
question, whereby the lessons become merely an exercise of 
memory, and the value of training the powers of observation 
and comparison is entirely lost. At first, children w ere some¬ 
times presented in this branch without any illustrative objects 
being at hand. Gradually, however, improvement is being 
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made and many of the better teachers show an intelligent appre¬ 
ciation of the subject. Up to lately suitable rentiers on common 
objects to be found in these islands, were not obtainable ; but 
this gap lias now been tilled so far as the middle standards are 
concerned by the excellent Tropical Headers, designed by the 
Education Board in Jamaica and published by Blaekie and Son. 

Tn the higher standards the lessons on common objects are 
supplemented by more advanced teaching in elementary science 
embracing a knowledge of the thermometer, barometer, lever, 
rain-gauge, and of local plants. 

From the highest standard sonic of the more promising 
scholars are selected to become Pupil Teachers, and enter on a 
course of instruction for three years. At the end of each year 
an examination is held in the different subject* of the Code, 
and Tropical Agriculture is comprised among those which are 
obligatory. Tin* textbook used is the admirable work of T)r. 
Nicholls, ("Tropical Agriculture M MacMillan A Co.) a copy of 
w hich is placed in the hands of e\ery Pupil Teacher, male and 
female. 1 have known instances both in Dominica and Mont¬ 
serrat w here small proprietors have borrowed this book from 
the school in order to study its contents for themselves, 
or to have them explained by others. As a rule the pages 
set for the examination of Pupil Teachers arc those dealing 
with well known economic plants and local industries. 
The more abstruse chapters on soils, manures, drainage 
operations Ac., being re^eiwed for the student* at the train¬ 
ing colleges, who are recruited from the best pupil teacher*, 
and who, as well as the teachers, are bound to pass in 
theoretical tropical agriculture, in order to obtain a certili- 
cate permitting them to teach in elementary schools. It is my 
hope that in the near future, when the work of the imperial 
Department is extended in these islands, practical agriculture 
will be added to the compulsory subjects. 

It wiil be observed that, from the lowest classes to the 
final examination of adult teachers, ail attempt lias been 
made to frame a continuous chain of instruction aiming at 
the gradual development of an elementary school code which 
will engraft practical work in agriculture on the system 
hitherto in force. So far the great difficulty lias been to find 
the means and opportunity for combining practice with theory, 
but I am glad to record that the establishment of the Imperial 
Department of Agriculture in the West Indies lias given us 
exactly the assistance we inquired for realizing tTie object in 
view. In addition to tlio opening of Agricultural Schools at 
Dominica and St. Kitts w here the children of small proprietors 
will be trained in improved agricultural methods, numerous 
small plots attached to schools will shortly be started in Dom¬ 
inica and Montserrat. Courses of lectures and practical train¬ 
ing in the principles of agriculture are also proposed to be given 
annually to all the teachers in charge of schools in the 
Leeward Tslandtv 

Such is a short sketch of what T have attempted to do in 
this Colony and though, perhaps, there may be no apparent 
practical gain at present, it can at least bo claimed that the 
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seeds for future growth have been sown. Even this has not 
been accomplished without much discouragement, many failures 
and disappointments, and not a little misunderstanding 
and lidicule. But it is evident that the “voice in the wilder¬ 
ness” of ton years ago is becoming more and more the voice of 
the multitude. 

The moment hat? now ailived for combined action 
throughout the West Indies, *inee a great movement like this 
must be supported by the eneigy and impulse ’which can alone 
come fiom many minds acting in unison. But, in the hour of 
hope and success, let us st J1] remember that great care must be 
taken lest,as the outcome of sympathy and enthusiasm for a 
good object. \\e may be led into false paths and wreck our 
enterprise by too precipitate action. 

T have to add with iegret that, owing to being appointed 
to another branch of the sei\ice, I have to disassociate myself 
from tlie educational woik to which 1 lia\e devoted the best 
years of my life, but l shall alwa>s hope to be able to take an 
active interest in what is being done to further the best inter¬ 
ests of the se islands. It has been a source of encouragement 
and inti lest to me to know tint my work lias met with full 
recognition from the authoiities at home. In acknowledging 
my last Annual Bepoit the Secictaiy of State made, among 
others, the following lemaiks: 

‘ fc ln particular 1 ma> express my entile approval of Mr. 
Watkins’ observations as to the importance of Agricultural 
Education in the Leewaid Islands, and the best moans of pro¬ 
moting it. As,you are aware, this subject lias been, and is, 
receiving my most careful consider at ion.” 


SUGGESTIONS FOR A SCHEME OF AGRICULTU¬ 
RAL EDUCATION IN ST. LUCIA. 

BY GEORGE S. HUDSON, 

Agricultural Instructor, St. Lucia. 

I must piefaee my remarks on Agricultural Education in 
St. Lucia b> explaining that it i^- only within the last few 
months that any attempt has been made in this island to teach 
the principles of “ the oldest profession in the world,” and any 
recommendations and deductions that may be brought forward 
in this paper, do not in every case bear the hall-mark of expe¬ 
rience. Tlmy must be legaided as embodying a tentative 
programme throw n out to elicit discussion and obtain a better 
conception of a comparatively new and many-sided question. 

We are practically starting with a clean slate and it is 
usual under such circumstances to sketch an outline, definite 
or approximate, of what our ultimate aim should be. Natural¬ 
ly we wish in St. Lucia as elsewhere to attain agricultural 
prosperity; but such a definition is much too vague and gen* 
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eral to help us very much. To piy mind the sequence of 
successes aimed at in agricultural education should find their 
goal in one definite, hoped for achievement, viz: - the largely 
increased exports of profitable products. This desideratum, I 
contend, covers in our particular case the whole scheme of 
agricultural advancement and prosperity, and though we may 
have to diverge into many side paths in pursuing this aim, we 
must never lose sight of the main object either when giving 
simple object lessons to infants, when teaching boys practical 
work, when advising adult agriculturists, when promoting 
Agricultural Shows, when issuing agricultural literature, when 
checking emigration or assisting immigration. In fact in all 
our work, that which we are striving for (the means by which 
a comparatively poor community can become prosperous) is 
to be attained by studying the wants of our richer neighbours, 
and supplying them with those products which promise us the 
greatest profits. That is the prime eud iu view and wo shall 
now briefly consider the means of attaining that end. 

The subject naturally divides into three parts : (1) juvenile 
teaching ; (2) the training of boys and teachers at the Agricul¬ 
tural School; (3) the influences to be brought to bear on adult 
agriculturists. There are many other roads to the object be¬ 
fore us, but these three arc, I believe, the principal means by 
which a system of education can hope to contribute towards 
agricultural success in St. Lucia. 


JUVENILE TEACHING. 

Dealing first with juvenile teaching in elementary schools, 
1 may mention (excepting one small secondary school) there are 
43 primary schools in St. Lucia, numbering on their rolls over 
6,000 children, of whom about 3,200 children, of an average age 
of say 9 years, attend daily. It is rare even in larger schools to 
find more than half a dozen boys of 12 years, or older; and 
considering the domestic conditions existing in country districts 
it is hardly reasonable to expect to see children of over 12 
years of age at school. I cannot speak as an educational 
authority, but lam of opinion that the average boy of 12 
years who has not to some extent mastered the three R’s, will 
do no good by remaining longer at school. What I would 
recommend in St. Lucia is compulsory education between the 
ages of 8 and 12; but on such a weighty matter there are many 
here more competent than myself to give an opinion. Such then 
is the raw material we have to work upon. We must take it 
as we find it and do our best with it. Is it hopeless to teach 
agriculture to such young children? So far as my limited 
experience goes I can say distinctly, it is not hopeless. No one 
contends that children under 12 years cannot learn writing and 
arithmetic, yet to my mind these two studies are infinitely 
more complex and uninteresting than a course of object 
lessons, with experiments &t\, in the elements of agriculture. 
The children in the St. Lucia schools think so too if one can 
judge from their attitude and brightness. I am convinced we 
shall have no difficulty with the children, but I am also con. 
vinced that unless the work of agricultural education in ele. 



246 


mentary schools is proceeded with ou very tactful lines we 
shall have difficulties with the parents. It is not unnatural 
that a protest should be made against attempting to teach very 
young children too much agriculture. That was my own view 
on starting my duties and I must confess that I felt my oppor¬ 
tunities for usefulness had been greatly impaired when Dr. 
Morris decided against attempting to teach practical agricul¬ 
ture in the St. Lucia schools. A little more experience has 
taught me that Dr. Morris was perfectly right, and had I 
followed the bent of my own inclination by allowing the school 
teachers to commence garden plots and experimental wbrk at 
the outset, we should have come into immediate conflict with 
the parents who would iu many instances have removed their 
children from the schools. The parents’ view of the matter is 
not one of entire unreasonableness. They say : “We send our 
children to school at some sacrifice to ourselves, in order that 
they may learn to read, write and cypher: we do not object to 
their being taught agriculture, but we contend that we our¬ 
selves, being practical agriculturists, know a great deal more 
about it than the school teacher does.” Now it is not to be 
denied that from the point of practical work the parent could, 
in some cases, substantiate his case against the teacher, but it 
is principally in the direction of sound theoretical teaching that 
we can demonstrate to the parent the teacher’s ability to 
discover to liis son interesting points about plants of which he 
(the parent) has not the faintest conception, thus gaining the 
parent’s confidence and strengthening the teacher’s position. 
Even when this has been done a great deal of caution in em¬ 
ploying the children’s labour in experimental school plots will 
be necessary. The parents will be very cpiick to resent any 
arduous labour imposed on their children without payment or 
recompense, and it may, 1 think, be laid down as a cardinal 
rule that no school teacher shall benefit in any way from the 
produce grown on experimental school plots. 

Book I of Blaekie’s Tropical Readers is now the text book 
in use among such children as can read. Three hours per week 
are being devoted, as a commencement, to agricultural educa¬ 
tion. One-half of this time will bo taken up in reading and 
discussing Blackie’s Reader aud the other half to interesting 
object-lessons in plant life. The New Code of Regulations now 
under the consideration of the Government of St. Lucia, pro¬ 
poses to offer grants to schools to the extent of 10/- per annum 
for each pupil who successfully completes a course of practical 
agriculture with the help of school plots. The teachers are 
naturally anxious to earn this money. 1 may add here a few 
words regarding the necessity for a really suitable text book 
for use in the upper classes. In such a book all attempts at 
botanical teaching should be eliminated, while at the same 
time prominence should be accorded to scientific data in some 
degree corresponding to their relative importance. A second 
part of the same work should contain full cultural and curing 
details of those crops most suitable to the West Indies, the 
whole being couched in the simplest language. 

AGRICULTURAL SCHOOLS. 

Besides inculcating correct agricultural ideas in the minds 
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of the children, the system here suggested promises to bring 
into prominence the more intelligent boys from whom I look 
for the material to leaven the whole agricultural mass. This 
leads me to the subject of an Agricultural School and Experi¬ 
ment Station, which we hope shortly to see established in St. 
Lucia in connection with the Imperial Department of Agricul¬ 
ture. The usefulness of an Agricultural School might be 
threefold :—(a) as a means of turning out skilled agriculturists; 
(b) for the training of Elementary School Teachers ; (c) as an 
experimental and sample Station. 

It is now clearly understood that under no circumstances 
should the Agricultural School be woiked as a juvenile criminal 
reformatory. On the contrary its advantages should be avail¬ 
able only to boys who bring the best record from the 
elementary schools. I would further suggest as an inducement 
to this class of boy to enter the Agricultural School that 
eventually a free grant of 5 to 10 acres of Crown Lands might 
be offered by the Government to each lad avIio completes a five- 
years’ course at this school, and is otherw ise suitable, to afford 
him the means of giving practical effect to the knowledge he 
has acquired and at the same time demonstrate and diffuse that 
knowledge in his own locality. It may be that without some 
such advantage it will be difficult to induce parents to part with 
their children, say between the ages of 12 and 17, during wiiich 
time their services would be lost to them. A further inducement 
would ensue if the Agricultural School apprentices w ere to find 
ready employment on estates as managers and overseers, and 
there is little doubt that such would be the case. In connection 
with these appointments a point occurs that will require 
special consideration and treatment in the training of these 
lads, viz : their inherent lack of moral fibre and their unrelia¬ 
bility. These deficiencies, at the present moment, if anything, 
are more serious in estate employes than insufficient agricultu¬ 
ral attainments. 

As a means of training teachers of elementary schools the 
Agricultural School could perform valuable w r ork. At midsum¬ 
mer last year all the teachers throughout the island attended 
a course of lectures on Botany and Agricultural Chemistry at 
the Botanic Station, Castries, and on my tour of inspection of 
the schools in November last 1 made a point of discussing the 
subject with the teachers and going over their notes with them. 
On the whole I w r as convinced that they had gained much use¬ 
ful information. To cover so w ide a subject as Agriculture I 
recommend how r ever that they should each be supplied with 
a thoroughly good but simple text book. I would also recom¬ 
mend that the course of lectures be continued and later on 
arrangements might be made whereby one or two teachers at a 
time could spend a fortnight or so every year at the Agricul¬ 
tural School. 

Leaving the scholastic side of the proposed Agricultural 
School, there would be great scope for usefulness on the experi¬ 
mental side by cultivating new products on a commercial scale, 
and illustrating improved methods of cultivating products 
which already appear in our list of exports. 



248 


FIELD INSTRUCTION OF ADULTS. 

There is no disguising the fact that in the adults we have a 
somewhat refractory element and no small amount of tact will 
be required to win their confidence. I refer more especially 
to the more unenterprising peasant proprietor who constitutes 
the largest class of St. Lucia land-owners. The farm work at 
the Agricultural School w ill not greatly appeal to this class 
for the members of it will not go to inspect it, nor is it likely 
that they can be reached by printed reports giving the results 
of experiments. I have been allotted the duty of starting 
work amongst small settlers in the Windward and Southern 
districts of St. Lucia by selecting experiment plots to illustrate 
the regeneration of unhealthy Cacao trees, the rotation of 
small crops for export ami the introduction of new plant 
products. These plots will be worked with the object of 
showing a profit, and the results will be prominently placed 
before the people in each district. 

I would suggest as an effective means of reaching this 
peasant-proprietor class that an annual Almanack, in pamphlet 
form similar to Bristol’s Almanack (which is to be found in 
almost every hut in St. Lucia) should be prepared and dis¬ 
tributed gratis, the literary con tents treating mainly of agri¬ 
cultural subjects of local interest couched in simple language. 
A somewhat more ornate cover than Bristol’s Almanack would 
add to its attractiveness and local advertisements of tools, 
machinery, seeds and manures might be admitted. 

It is a matter of the utmost importance if we are seeking 
to increase the value of our exports, that the people be brought 
into closer touch with the conditions affecting the sale of 
produce, not only at the largo terminal markets, but also in 
the local markets of the Colony. Frequently the greatest 
ignorance prevails as to the selling value (say in London) of 
produce that does not form a recognised local channel of 
traffic. Statistics might also bo published of the fluctuations 
in demand and supply of fruit, cattle, provisions &e. by the 
help of the Market Clerk in the principal town. It is said in 
English country circles that “ the farmer who never goes to 
market seldom prospers.” The necessity to keep in touch with 
the times is oue that is recognised in all prosperous planting 
communities. What I suggest to meet this deficiency is the 
preparation and distribution at frequent intervals of a full 
market report throughout the West Indie*. 

The fostering of competition in local agricultural efforts 
is another agency that we cannot afford to neglect. During the 
past year the Agricultural Society has held two Shows in St. 
St. Lucia under the auspices of the Imperial Department of 
Agriculture. As initial efforts they were highly successful. 
It is intended to repeat these competitions yearly, and I hope 
to see them extended. It is necessary at thfc outset that an 
assurance be given to the people that these Exhibitions will be 
continued at regular dates in order that sustained efforts may 
be made in the production and exhibition of superior produce. 
I maintain that one-half the good effect is lost when the an- 



240 


nouncement is sprung on exhibitors a few months only before 
the exhibition, Some degree of pride in the products of our 
labour is a great incentive to good work, and I advocate the 
extension of this system of local competitions by the Govern¬ 
ment, providing prizes for the most successful plantations of 
cacao, coffee, nutmegs, &c., at different ages, as a means of 
stimulating higher cultivation, and the starting of additional 
plantations. 

In order to win the confidence of the people 1 have adopted 
the plan of regularly visiting estate managers and small pro¬ 
prietors and walking round their plantations with them in a 
neighbourly way. I have always met with a courteous recep¬ 
tion, with a marked disposition to ask for and receive advice. 
As a result of this course of procedure I have received many 
invitations from proprietors to visit tlicir properties and 
advise them in their difficulties. In going round the country 
in this way 1 could not fail to observe the considerable in¬ 
fluence that the Botanic Station has exercised in the dis¬ 
tribution of new plants, such as Liberian coffee, nutmegs, 
kola and many other economic subjects which ten years ago 
were almost unknown! in St, Lucia. 


OBSERVATIONS AND EXPERIMENTS TO ILLUS¬ 
TRATE THE PRINCIPLES OP AGRICULTURE 
IN ELEMENTARY SCHOOLS, 

BY this iion’hijs william fawcktt, ll.se., F.L.S., 

Director of Public Gardens and Plantations, Jamaica. 

At the last Conference during the discussion on the subject 
of teaching agricultural principles in elementary schools, the 
Rev. Canon Bindley sent a shock through the minds of those 
representing education by saying that if they wished to do 
any real good with the children, they should throw books to 
the winds. 

I heartily sympathise with this expression of opinion. 

The teachers should, however, be provided with some 
guide for .their lessons in the elementary principles of agri¬ 
culture. They have text books, but the danger is that with 
these alone, the lessons may become a mere repetition of 
words. 

I have looked through many of the excellent text books, 
and primers on the subject, but have failed to find exactly 
what in my opinion is suitable to our circumstances in the 
West Indies. 

The notes that follow are intended as suggestions to the 
teacher of the plan that he may adopt. They are quite 
tentative, but some are taken from well-known text-books. 

The main thing that the teacher should bear in mind is 
to make the children observe for themselves, and deduce the 
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principles from their own experiments. The children should 
make the experiments and do everything for themselves. 

Both teacher and children should make notes, and keep 
them for future reference. 

The object of such notes is "not; to acquire a definite 
amount of special information, but to help in the formation of 
habits of accurately observing, and of tracing the effects of 
certain operations. If the teaching be carried out in this way, 
it will be truly educational. 

GROWTH OF STEM AND ROOTS. 

Germinate a bean between two pieces of damp cloth. 
When the root is about two inches long, put a mark with ink 
or other pigment at a quarter of an inch from the tip of the 
root, 2 or 3 more marks at equal distances higher up, and 
another just below the seed. Let the seedling grow on for a 
day or two. Measure again, and note what has happened. 

Similarly mark the stem of a young seedling bean, without 
disturbing it in the soil, at distances of £ or J inch. Measure 
the spaces a, b , c, &c., at intervals of 24 hours, and note them 
down each time Compare the measurements of the spaces 
between themselves each time, and observe whether there is 
anv difference. Compare also each space, such as a from 
day to day. 

Examine any growing shoot, (one may be a bamboo,) 
shortly after it appears above ground. Measure the joints at 
intervals of 2 or 3 hours. Notice whether there is any 
difference in growth between the youngest joints and the 
older joints. 


SENSITIVENESS. 

Take a seed which has germinated in itlie fold of a damp 
cloth, and bury it below the surface of wet sand in a flower pot 
with the root pointing upwards. Keep the sand continually wet 
for a few days until the leaves appear, then take up the young 
plantlet, and notice the direction of growth of root and stem. 

Grow a seedling in one corner of a bed in rather dry soil. 
When 3 or 4 inches high, keep the soil much damper at a point 
distant 3 feet from the seedling. After some days examiue the 
direction of the root. 

Grow a plant in a pot near a window, and see the curva¬ 
ture of stem and leaves. Turn the pot round, and observe the 
position again after a time. 

Make a drawing of a tendril, say of a Granadilla, before it 
has touched a support, and again some minutes after it has 
touched it. Draw’ it again later when it has formed a spiral 
spring below the support. Measure the distances between 
support and leaves at first contact and on completion of spiral. 

Observe how the Sensitive Plant or Shame Weed (Mimma 
pudica) closes its leaves to a touch, and that it is sensitive to 
the flame of a burning match. Notice the position of the leaflets 
at night, in the early forenoon, at noon, in the afternoon and 
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again at night of the Sensitive plant or Shame weed and of the 
Guango (Calliandra Saman). In this connection take two 
thin plates of some metal, and at noon fix one vertically and the 
other horizontally; touch them after a few minutes, and com* 
pare the temperatures. 

Does the plant in each case benefit in any way by its 
response to a stimulus? Indicate the stimulus in each case. 

PROPAGATION. 

Take seeds from a fruit or seed-vessel that is not ripe, from 
one of the same kind that is perfectly lipe, also some seeds that 
are unusually large, some of the same kind that are unusually 
small, and some that have lain by for a long time. Take ail 
equal number of each. Grow them and compare them for early 
germination, for vigour and for productiveness of plant when 
full grown. 

Note if there is any advantage to be derived from early 
germination in the matter of weeding and also in insect pests. 

Experiments with annuals, with plants of a longer life, 
with plants grown only for leaf, w ith those grown only for seed 
or fruit, should be carried out, and careful notes kept and com¬ 
parisons made from time to time. 

Sow some corn in a wet seed-bed, and others of the same 
kind in a seed-bod only just moist. Sow some more 1 or 2 
inches below' the surface, and some a foot deep in soil which has 
been well prepared for a seed-bed, just moist and of firm 
texture. Him very thin twigs or splinters of wood down to 
some of the seeds which are a foot below the surface. Give 
explanations of results. 

PLOTS OP GROUND. 

Dig two trenches 8 or 1 feet wide in the school garden and 
9 to 12 feet long, with an interval between each of 8 feet. 

Note whether there is any change in colour and texture of 
the earth as you dig from the top-soil into the subsoil. 

Keep the soil in a heap by itself, and the subsoil in three 
separate and equal heaps. 

Dig to such a depth, if possible, as to make the heaps of 
subsoil together about equal to the heap of soil. 

Fill in the first trench with the soil to illustrate the value 
of depth of soil. 

Into one half of the tre nch dig some cow or horse manure, 
taking care that the liquid part has been preserved as well as 
the solid. 

Mix two of the heaps of subsoil thoroughly with grass or 
cane tops ohopi>ed line, or even with leaves in the proportion 
of about one third grass and two-tliirds subsoil. Add to one 
of these a small •proportion, say one-twentieth part, of good 
garden soil. 

Divide this trench into three equal parts. Boards or zinc 
roofing may be used to divide the spaces from one another, and 
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also, If necessary, to keep the sides from falling in. In fact it 
would be well to arrange so that the sides all round of each 
division should be permanently enclosed by the zinc, which 
should project 2 or 3 inches above the level of the surface. 

Fill the subsoil heaps separately into the divided ^ ii 

If the soil should happen to be very deep, sita 
weathered rock may probably be obtained from some u\ or 
landslip by the roadside. The trenches will require fi> Qr 
from time to time from the proper heaps until the earl 
quite settled down. 

By the side of this trench at an interval of say . 
mark out three spaces equal in area to those in the tri n 
Dig up thoroughly, and manure one of the spaces as before, 
dig cow peas or other leguminous plant, into the third. 
cow peas should be sown beforehand, and dug in when in flow^ 

At an interval of 3 feet, mark out again 3 equal spacer 
and simply hoe down the weeds. Make one of these a seed-be< 
for experiments with seeds and seedlings. 

* At intervals dig 3 more beds each divided into S equa 
parts. 

These 9 divisions (see opposite page) are for experiment 
with fertilisers to show the effect of nitrogen, phosphorus, anc 
potash, these combined two together, the three together, alom 
and combined with lime, and lime alone. 

The following key may be useful for pm poses of reference 
ill regard to these plots: 

N. Nitrogen. 

P. Phosphorus. 

K. Potash. 

PK. Phosphorus and Potash. 

Nit. Nitrogen and Potash. 

NP. Nitrogen and Phosphorus. 

CaO Lime. # 

NPlt. Nitrogen, Phosphorus and Potash. 

NPK and CaO The latter with Lime. 

Sow corn or other seed, or transplant, so as to have an 
equal number of seedlings in the various divisions. 

Hoe the weeds continually in all except one of the divisions 
which were simply hoed. 

In a town school kerosene tins with drainage-holes pierced 
in the bottom may be substituted. 

As the corn ripens, weigh the cobs, and when all are 
picked, weigh the stem and lea\ es. Make out a tabular state¬ 
ment of pi oduce from each dixision. Dig up carefully a few 
plants in each, and measure the length of the roots, and note 
how far they spread horizontally and vertically. 

State as fully as possible the reasons for any differences 
observed. 
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PERMANENT ECONOMIC PLANTS* 

Part of the School garden should be devoted to a planta¬ 
tion of permanent economic plants, e.g. one, or more, or all of 
the following: orange, cacao, coffee, nutmeg, kola, banana, 
grape vine. These should be planted at the proper distance 
from one another, and care should be taken that any of them 
which require shade should be provided with it beforehand. 

Till the ground all through this plantation, explaining how 
tillage is as useful for these as for annual crops. Note besides, 
that by burying decaying foliage and fruit in tillage, the 
breeding places of many insects and of fungous pests are de¬ 
stroyed. It will probably be found necessary also to examine 
the roots, especially of orange and cacao, for grubs which 
injure them. If such are found, they should be kept in soil 
with some vegetable matter to feed on until they emerge 
as perfect insects. Knowing then what the perfect insect is, 
it can be killed whenever caught, and prevented from multi¬ 
plying to such an extent as to become a plague. 

Occasionally open up the ground and trace the course of 
one large root and all its branches. Measure length and the 
depth of soil occupied. 

When necessary, prune but always sparingly. Writedown 
beforehand the object aimed at in the pruning, and note the 
results, and whether the object has been attained. Observe 
the wound caused to the plant by every cut, and the facility 
thus created for entrance of minute fungus spores or insect 
pests, causing disease. Make a very smooth cut and compare 
with a stump left when a branch is broken off or roughly 
hacked. Apply tar, or lead paint to the large wounds, note 
down the object and the effect. 

With a spray-pump apply insecticides and fungicides, as 
they are wanted. The spray-pump may bo also used for 
watering. 


ANIMALS IN RELATION TO C’ULTIVATION. 

Collect horse and cattle manure, liquid as well as solid, and 
house it in a shed to rot The floor should be sunk to form a 
pit, the sides and floor of which should be of stiff clay well 
pressed down. Weeds, leaves <fee. sliould be collected and 
thrown in with it. But any weeds &e. that are in seed, or 
diseased, should be burnt, as well as any that are liable to 
remain alive, such as the roots of grasses, and the tubers of 
the nut-grass ; the ashes of the burnt weeds should be added 
to the heap. Weeds, dry grass or a little dry earth should be 
placed at the bottom to absorb any liquid passing through. 
The bones of animals and, if au animal is killed, the blood, 
should be added to the compost. 

A pig might be kept in a sty, and the sty cleaned out 
every day or two into the manure shed. 

Poultry in the same way may be kept in a rim, so arranged 
that it could be moved from oue place to another in the 
economic plantation, especially where insects are found at the 
roots, 
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When tobacco is cultivated, the value of turkeys in picking 
off the caterpillars can be demonstrated. 

A beehive should be kept, and the work of bees in the 
fertilisation of flowers noted. 


SOIL. 

To find out something of the character of the soil, take a 
sample from the garden, pick out the stones, rub it down in a 
mortar, or bowl, and sift through muslin. 

Put on one side the small stones, and decaying remains of 
plants which are left in the muslin. 

Put the sifted soil again into the mortar, and half fill it with 
water. Grind the soil in the water, and then gently pour off 
the muddy water into a jar. Acid more clean water, grind 
again, and pour off as before. Repeat until the water no 
longer becomes muddy or discoloured. The remainder at the 
bottom of the mortar will be seen to consist of small grains of 
sand. 

When the muddy water has quite settled into the jar, the 
clear water may be poured off, and a fine sticky clay is left. 

Thus the soil has been divided into coarse gravel, line 
gravel, sand, clay, and the decaying remains of plants. 

Observe, in the district, instances where one of these 
classes predominates over the other divisions, and note from 
the growth of plants what kind of soil suits them best. 

AMOUNT OF WATER IN SOIL. 

Take some soil, say 4 ounces, which is moist enough for 
healthy plants to grow in. 

Weigh it exactly. 

To find what weight of water is in the soil, heat in a watcr- 
batli for an hour or two, keeping it stirred all the time. 

The water-bath can probably easily be made by a local tin¬ 
smith, on the principle of a glue-pot, in the inner case of which 
the soil is to be placed in a tin dish for convenience in removing 
it to weigh when cool. 

The weight will be much less than at first, for the tempera¬ 
ture of boiling water causes the water in the soil to evaporate 
without burning any part of the soil. 

Put it back in the water-batli for half an hour, and weigh 
again. If the weight is the same ns before, all the water has 
been driven off, and the loss of weight will show the proportion 
of water in the soil, 10,15, or 20 per cent. 

If a good balance can be used a much smaller amount, say 
an ounce of soil, would be sufficient. 

If a high temperature can be used, such as that of a Bunsen 
burner, the amount of humus* can to some extent be estimated 
after driving* off all the water, by weighing before and 

* The “combined vsater" retained by the soil is not driven off at the tem¬ 
perature of boiling water, but will be included with the “humus'* thus 
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after heating. Subsoil can be compared, showing very little 
humus, or generally none at all. 


RISE OP WATER IN SOIL. 

To illustrate the rise of water in the soil take 2 flower pots, 
fill one with sand, and the other with garden soil, 'the sand 
and soil should be first dried in an oven. Stand them in a pail 
with 2 or 3 inches of w T atcr and note that the soil soon becomes 
moist. 

The particles of soil must be sufficiently close together for 
the water to rise. 

Instead of flower-pots take two kerosene tins and put moist 
garden soil in each, so that tlieir weights shall be equal. When 
the 1 surface dries a little, weigh again, rake over the soil in one 
tin to a depth of three inches, so as to break it up and make the 
particles lie loosely together, and do this every 3 or 4 days. 
Weigh both every few days. Note that the untouched one 
loses weight more rapidly than the other and becomes practi¬ 
cally dry very soon. The moisture evaporates from the surface 
and the water rises until it has all escaped. Whereas the tin 
in which the surface soil was raked, retains moisture for a con¬ 
siderable time. The moisture cannot rise through the loose 
surface soil and evaporate into the air, but is conserved in the 
soil below. • 

In periods of drought when every drop of moisture is 
necessary to keep plants alive, the surface soil of the garden 
plots should be broken up by hoe or rake, in order to prevent 
the loss of water by evaporation from the soil, and preserve it 
all for the roots of the cultivated plants. This tillage also kills 
the weeds which rob the plants of water, as well as of food. 

If the tins are exposed to heavy dew, it will be found that 
the loose surface takes up much more moisture than the undis¬ 
turbed soil, and so gains in moisture over the other. 

Sow seeds in two small beds which have previously been 
well soaked with water. Now compact the surface of one by 
ilrawing a light roller over it, or by putting boards down, and 
pressing down with the feet. This acts in two ways ; it brings 
the damp soil more directly in contact with the seeds so that 
they absorb more water and germinate quickly; it also allows 
the moisture to rise from below to the surface layers where 
the seeds are sown. As soon as the seedlings appear above 
ground, the surface should be raked. 

Various kinds of soil have different capacities for holding 
water. 

Take 4 flower-pots of equal size with some pieces of broken 
pot at the bottom of each, and put gravel into one, sand, clay, 
garden soil and decaying vegetable matter into the others. 
These should all be first thoroughly dried in the sun, and an 
equal weight of each used. Weigh them in the pots. Pour 
water very slowdy into the pots until it flows freely out at the 
bottom. Cover the surface with pieces of oil cloth to prevent 
evaporation while the free water is draining off. The differ- 
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ences in weights before adding water, and after the drainage, 
show the capacity of each kind for holding water. 

To illustrate the necessity for drains to carry off free water, 
put a flower-pot with soil in it into a pail, and pour water 
into the pail until it stands at the level of the surface of the 
soil. The soil will soon become muddy, and if the water is kept 
supplied in the pail, any plant growing in the pot will soon die. 
If however the water is poured out of the pail only leaving a 
couple of inches in it, the free water will drain off, and the 
soil will become drier, but will remain moist so long as any 
water is left in the pail. Drains are made at such a depth as to 
carry off free water from the roots. 

TILLAGE. 

To illustrate the effect of line tilth, take some good clay, and 
mould it into a cube of convenient size, say 10 x 10 x 10 inches. 

Cut out pieces of cardboard or paper, each one the size of 
the sides. 

Calculate arithmetically the total area. 

Cut the cube into two, and cut out pieces of cardboaid as 
before, computing the area. 

Cut each half into two, and do as before. 

Now r cut each piece into small cubical pieces each an inch 
every way. Cut the cardboard, and calculate the total area 
again. 

Instead of trying to make any more divisions, the simple 
calculation can be carried on of the total area resulting from 
each cubic inch being cut into cubes inch every way, and 
even j l o7T inch. It is easy to show ill this way, that a hard 
lumpy soil w r hen converted by tillage into a finely-divided soil 
presents a vastly increased surface for the roots to take up 
food and w r ater, for air to pass through, and for the soil to bo 
acted on in various w r ays so that more plant-food becomes 
available. 

An acre of hard soil becomes, if properly tilled, equal in 
value to several acres. 

On the other hand if the particles are too fine, as in clay 
land, the interspaces are filled up, and neither air nor water 
will pass. 

Mould a cup from clay, and note that it will hold water. 

IMPROVING TEX TURK OF SOIL. 

Lime and decaying vegetable matter may be added to 
make the texture of clay land of a better character. 

ADDITION OF LIME TO A SOIL. 

The effect of lime in improving the texture of clay land may 
be illustrated in the following w r ay. 

Shake up some lime in water. 

Work up a ball of stiff clay with the lime water, and 

v 
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another with rain water. The latter will remain hard on dry¬ 
ing, while the former will fall to pieces. 


ADDITION OF HUMUS. 

The improvement of soil by ploughing in green crops may 
be illustrated both on sandy soil and clay soil by taking kero¬ 
sene tins containing soils without any addition, and with 
chopped grass added. Experiment by growing beans in them, 
and noting difference in crops. 


BURNING CLAY. 

Take a lump of clay, heat it red hot. This alters the con¬ 
dition so much, that when cool it can no longer be kneaded up 
w T ith water. A piece of brick which is made from clay by 
burning, pounded up in a mortar, allows water to pass through 
like sand. 

Clay is sometimes improved by burning it in heaps, and 
then spreading and ploughing it in. 


WAT HR IN PLANTS. 

That a plant requires water, and that it absorbs by means 
of its roots, and that abundance of water keeps the leaves stiff, 
is easy of demonstration by w atering the roots of one plant 
and with-holding w ater from another. 

To illustrate the passage of water up from the roots to the 
leaves, pull up a young plant by the roots. Carefully shake off 
the soil, aud put it in a pan containing water in which a little 
aniline red dye has been dissolved. 

Examine the plant after 12 hours, and it will be found that 
all the fine veins in the leaves are stained red. 

To discover through what part the water rises, take a piece 
of stem of green corn, the leaf of Canna or “ Indian shot ” with 
its stalk, and some woody branch, and put tlie ends into water 
in which a little aniline dye or red ink has been dissolved. After 
some hours cut through the pieces, and the red stain w ill show 
where the water has passed up. 

Pick a leaf and put it under a glass in the sun and the glass 
will be dimmed with the moisture passing off from the leaf. 
Take a small plant growiug in a flower pot, cover the soil with 
oil cloth to prevent evaporation from it. Put a glass over the 
plant, and place it in the sun. Moisture collects on the sides of 
the glass. Water has passed from the soil by means of the 
roots through the plant, and some of it has passed out and con¬ 
densed on the glass. Take two leaves from a plant, place one 
with the under side, and the other w ith the upper side on a pol¬ 
ished surface such as a looking glass, note that the surface is 
dimmed in different degrees. The moisture passed out through 
pores in the surface of the leaf which are more abundant on 
the lower side than on the upper side. 
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RESPIRATION. 

To illustrate the respiration of plants—the taking in of 
oxygen and the giving out of carbonic* acid, Soak peas or 
beans for a day, and half fill a wide-mouthed bottle with them ; 
add a little water, and cork it. 

After 24 hours, put a lighted match or wax taper into the 
bottle and it will be extinguished ; the oxygen has disappeared. 
A small vessel of lime water lowered into the bottle becomes 
turbid or forms a slight precipitate ; this is a test for carbonic 
acid. 

Oxygen is also wanted by the roots. A wet soil, by keep¬ 
ing out the oxygen of the air. is fatal to most plants. In some 
plants, for instance some mangroves, portions of the roots grow 
up into the air in order to absorb oxygen. 

CAR RON. 

To realise the vast amount of carbonic acid gas that is 
taken from the air by leaves, in order to turn its carbon into 
the substance or body of plants, take a small log ol* wood, dry 
it thoroughly in an oven, weigh it, and have it at once made 
into charcoal, weigh the charcoal. The bulk of the charcoal 
represents the carbon, one of the components of carbonic acid, 
the other component oxygen being given out again into the air. 
Break this piece of charcoal carefully into small pieces, and 
burn it in a charcoal burner, until it has quite burnt out. The 
ash remaining is the amount of potash, phosphates and other 
mineral substances taken up from the soil in solution in water 
by means of the roots. Weigh this and deduce the percentage 
of carbon and of ash, * 


STARCH. 

The carbon is united chemically with water, and forms 
starch in the green parts of leaves during daylight. Pluck 
about noon a leaf variegated green and white. Put it in hot 
alcohol until the green colour disappears, and then add some 
iodine. The parts which were green are coloured violet-brown, 
showing that they contain starch. A similar leaf picked in the 
early morning would show very little or no starch. 

The food of plants, to be used for growth afterwards, is 
stored in the form of starch. Wheu growth commences this 
starch is changed into a sugary material which can pass from 
cell to cell. Compare tuberous roots like cassava, in dry 
weather when ripe, and in the commencement of rainy weather, 
when they are beginning to shoot again. Cut a piece, and put 
on it some tincture of iodine. If starch be present the colour 
will become blue. Test it in comparison with prepared starch. 
Examine slices of the soft growing top of sugar cane, and test 
for starch. , 


* There is some loss of carbon in the operation of preparing the charcoal 
so that the percentage of carbon is really somewhat in excess of that thus 
calculated. 
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THE PROPOSED AGRICULTURAL DEPARTMENT 
AND AGRICULTURAL TEACHING IN JAMAICA. 


KY THE REV. CANON W. SIMMS, M.A. 
Principal of University College, Kingston, Jamaica. 


During the year, since the last Conference here, we in 
Jamaica have had much discussion concerning the lines on 
which our agricultural progress is to proceed. Though the 
Imperial Department only touches us with a small part of the 
fringe of its garment, still its creation and the presence 4 of the 
Imperial Commissioner in the West Indies have co-operated 
with other causes to force the question to the front in 
Jamaica as well as elsewhere. The Jamaica members of the 
last Conference, Messrs. Fawcett, Watts and myself, were in¬ 
structed by the Government to prepare a scheme for an Experi¬ 
ment Station in Jamaica, and to discuss the question with Dr. 
Monis, for the purpose of getting advice generally, and also 
of seeing what prospect of help from the Imperial Department 
there might be. In pursuance of these instructions we sent in 
a full report on the 18tli of February last: this report was ap¬ 
proved by a resolution of the Legislative Council on May 30th, 
as laying down the lines on which such an Institution might 
be founded; but meanwhile the idea w as started of forming a 
Department of Agriculture, to take this new departure under 
its charge as well as the existing departments, the w ork of 
which bears on agriculture. Dr. Morris and the Secretary of 
State were consulted, with the result that the Island Govern¬ 
ment, in November, appointed a Committee to suggest a scheme 
for the formation of the new Department on lines laid down 
broadly in a despatch from the Secretary of State. Dr. Morris 
promised to come to Jamaica to assist the Government and in 
accordance with his promise visited us at the beginning of 
December last. 

I propose to commence my paper by giving a brief 
outline of the leport of that Committee. It will be under¬ 
stood that the task before it was not to start with a clean 
sheet and create a new set of agricultural agencies, but to 
work existing agencies and officers into a more comprehen¬ 
sive scheme, which should also provide for needs at present 
unmet or only partially met. It had long been felt that the 
existing Botanical Department, whilst doing its own work 
efficiently, did not possess an organization enabling it to cover 
the whole field, and an attempt was made a few T years ago to 
supplement it by the creation of an Agricultural Society, which 
should receive assistance from the revenue, but should be 
largely independent, and enable the practical sugar-planter, 
and pen-keeper to contribute his quota to the solution of the 
problem. .This Society has done much valuable work ; it has 
tackled many problems, has helped in taking practical agricul¬ 
tural teaching to the door of the small settler,-and brought to 
Jamaica the first Chemist officially engaged in agricultural 
work in the person of Mr. Watts, whose brief stay amongst us 
has helped to sow much good seed from which we hope to see 
a crop. Mr. Watts held a somewhat anomalous position as 
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filling the post of Island Chemist and also that of Agricul¬ 
tural Chemist to* the Agricultural Society* The vacancy 
in his office has left the Government and the Committee with a 
clean sheet in the chemical department. 

The Committee having the task of creating a Department 
of Agriculture which shall make the nuht of these agencies, 
with the addition of an Experiment Station, has recommended 
the appointment of a Board of Agricultiue Inning under it li) 
the existing Department of Public (tautens and Plantations, 
(ii) the Agricultural Society, (iii) the Chemist's Depart¬ 
ment which is to be re-organised, and (i\) an Experiment and 
Teaching Station which is to be created. The Board of Agri¬ 
culture is to consist of certain evollicio membeis and of six 
other members to be appointed by the Co\ei nor. The present 
Department is to continue much on itspioent lines with 
changes in detail only ; the Agricultuial Society is to continue 
to utilise the help of the leading practical agriculturists of the 
Island; the Chemist’s department is to be mainlv agricultural, 
the laboratory being mo\ cd to the Expei imenl St ition grounds, 
and is to be strengthened by the appointment of a competent 
assistant chemist in addition to the present assistant ; the Ex¬ 
periment and Teaching Station is to be allied w ith Pnivcrsity 
College on its teaching side, and to have an Agricultural 
Lecturer provided for by the funds of the Imperial Department. 

With this brief sketch of the history and present position 
of the proposed Department of Agriculture I will proceed next 
to point out what agricultural teaching at present being 
given by public bodies in Jamaica. It w ill be remembered that 
Mr. Fawcett la^t year read two papers concerning the work 
that had been done by liis department in tunning the boys of 
an Industrial School placed on the land of t he principal gardens 
at Hope, and in reaching the small settler with practical held 
instruction. There is no need to say more of these two lines of 
effort than he said in those papers. A few boy*- from the High 
School have also during part of the past >enr leeeived practi¬ 
cal agricultural teaching and training, giving eight hours a 
week to this side of their work. The Education Department 
and Board of Education have to deal 011 I 3 with the Elementary 
Schools, which the children leave at latest at the age of 14. 
They have to contend with insufficient financial help, and con¬ 
sequently insufficient numbers of school teachers and low pay 
for them. They have accordingly been unable to do more than 
encourage by small grants the few teachers who happen to be 
competent to give agricultural teaching and to procure the 
Tropical Readers mentioned here last year. The result has 
been teaching of some real value in a very few schools and in 
a somewhat larger number the kind of instruction which is of 
no great educational value. The further development of this 
teaching has for the last year been awaiting the decision to be 
arrived at as to the Department of Agriculture and the Experi¬ 
ment Station. I shall refer later to a series of Resolutions 
passed by the Boai^d of Education in Oetobei in anticipation of 
the formation of the Department and Station. 

I proceed next, before coming to the education proposed to 
be given in Jamaica, which is the subject of my paper, to deal 
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briefly with the different classes of agricultural education given 
in the United States and Canada. I shall mainly abstract from 
my own report to the Government of Jamaica made on January 
6 th 1897, adding information lately received as to extension 
work which is being done in the State of New York by Cornell 
University. The teaching institutions everywhere in the 
Ignited States are in connection w ith experiment stations. It 
is felt that while the obligation to teach must use up a good 
deal of the experimenter's time, and there is some drawback to 
the value of a person as a teacher whose time and attention 
are mainly devoted to experiment, there are great compen¬ 
sating advantages in keeping the teacher in continual touch 
with actual investigation and in keeping the experimenter in 
touch w T itli the difficulties felt by the “ man ill the street;” and 
that in any ense conditions of expense makefile union of the 
tw r o classes of work necessary. 

The teaching woik in America is carried on (i) in Agri¬ 
cultural Departments of General Universities, (ii) in Agricul¬ 
tural Colleges and Schools, (iii) at Farmers' institutes. 1 may 
mention of those I know, Minnesota and Cornell as good 
examples of the first class though smaller than Kansas or 
Michigan which I did not \isit; Stores in Connecticut, Amherst 
in Massachusetts, and Guelph in Ontaiio as examples of the 
second class, and the Farmers’ Institutes in Wisconsin and 
Ontario of the third. 

1 pass by the four years’ course which leads up to a degree, 
and is intended to pioduce a scientific agriculturist, able to 
direct or teach others, and which maybe extended by post¬ 
graduate courses. Such a course h equally bevond our means 
and our needs. 

As a specimen of the two years’ eouise, for youths of the 
average age of IS or 19, I give the outline of work at Guelph 
in some detail: 

i. Agriculture Ac. Soils, reclamation of land, preparation 
of land for crops, succession of eiops, cultivation of crops, im¬ 
provement of soils and land, breeding, rearing and feeding of 
animals, poultry, bees, farm implements, general business of 
the farm, dairying. 

ii. Natural Science —Chemical Physics, Inorganic Chemis¬ 
try, Organic Cliemistiy, Agricultural Chemistry, Analytical 
Chemistry, Geology, Structural and Physiological Botany, Syste¬ 
matic and Economic Botany, Practical Botany, Zoology, Econo¬ 
mic Entomology. 

iii. Horticulture including arboriculture, orchards, fruit 
plantations and gardening. 

iv. Veterinary Science. 

v. English and Political Economy. 

vi. Mathematics and Book-keeping. -Arithmetic, Mensur¬ 
ation, Algebra, Physics, Book-keeping, Drawing 

The Farmers’ Institutes do something likbthe work amongst 
the small settlers described by Mr. Fawcett, w r itli many differ¬ 
ences arising from the very different characters of the 
persons to be dealt with, but still like it in the essential point 
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of bringing teaching, discussion and demonstration to the 
actual cultivator in his own district. In America as in Mr. 
Fawcett's system, the district must desire the central help and 
take steps to meet it before it is given. 

The extension work that has been begun by Cornell Uni¬ 
versity during the last throe years is very interesting, and their 
experience should, I think, help us to the solution of some of the 
problems that face us. It was begun by a vote from the State 
of New York of $8,000 in 1804, which has since been increased 
to an annual vote of $10,000, and its operations are confined to 
North (fostern New York, about one third of the State I think. 
The object is by the law threefold, 44 conducting investigations 
and experiments, ” “ disseminating hoiticultural knowledge by 
experiments or otherwise, ” and 44 preparing and printing” the 
results of the work; in other words research, teaching, pub¬ 
lication. ‘‘Fortunately,” says Professor Bailey, “ we have been 
greatly aided by hard times and the multitudes of bugs and 
special difficulties,” a form of aid that we lm\e at present very 
abundantly in the West Indies. The Cornell Station has been 
experimenting on methods, and the history of their attempts 
is very interesting; but I have only space for tin 4 results up to 
date. They have come to the conclusion that setting people 
experimenting is the way to teach them, the value of experi¬ 
ments not lying in their results but in tin* teaching obtained in 
the performance of them. They further hold “schools” for the 
farmers and go to inspect and advise upon the actual difficulties 
of the individual farmer upon the spot: they recommend books 
to be read, working with the readers by means of correspon¬ 
dence teaching, and issue bulletins of the plainest and simplest 
kind. In the primary schools they have decided that you can¬ 
not teach agriculture in the proper sense of the word ; but that 
the first tiling is to teach the children to sec and to reason from 
what they see, and to lo\e the natural world. They have 
accordingly set to work to teach the teacher, and interest her 
in the work by means of itinerant teaching and bulletins. I 
give a list of the bulletins issued up to .January 1899:— 

1. How a squash plant gets out of the seed. 

2. How a candle burns. 

3. Four apple twigs. 

4. A children's garden. 

5. Some tent makers. 

0. What is nature study ? 

7. Hints on making collections of insects. 

8. The leaves and acorns of our common oaks. 

9. The life history of the toad. 

10. The birds and 1. 

11. Life in an aquarium. 

12. Hints on rural school grounds. 

They are trying to interest the children by getting up 
“ Junior Naturalist Clubs ” in the schools, and issue letters of 
instruction and still more elementary leaflets than those men¬ 
tioned to the members of these Clubs with such titles as 

The story an apple tree can tell 
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How to get the toad to tell his story. 

The brothers and sisters who live in a tent. 

This work is being energetically pushed and is warmly 
supported by the State Department of Agriculture, and by Dr* 
True and Professor Wiley at Washington. I have cited it as 
being on its own lines the most advanced work, pioneer work 
in fact, in the United States. 

I now return from this digression to our proposed work in 
Jamaica. It should be remembeied that it is at present a 
scheme on paper, and a scheme the successful working of 
which will depend upon the services of agents some of whom 
are at present unknown quantities: it is certain,therefore, that 
as we come to woik it, it will be much modified ; but it will 
equally certainly be tried on its main lines. The problem is 
to train (i) the labourer, (ii) the director of labour, and (iii) the 
small-settler class, a very large one in Jamaica, in which the 
tw r o offices aie united in the same person. The work in the 
elementary school will be aimed at preparing the members of 
this third class to be more efficient and useful cultivators of the 
ground. The Station cannot to an> great extent go to the 
School; but it is proposed that it shall train the teachers. 

The Board of Education has resolved that the teaching 
“ should be mainly experimental, but that mere field labour 
forms no part of the programme of ail ordinary primary 
school; that the teaching should be upon the lines of the 
French system, and the expeiiments such as those laid down 
therein, including (a) simple chemical and physical teaching 
by expeiiment on the gases etc. and (b) experiments in germ¬ 
ination, plant-liic, use of mamues, cultivation etc; that this 
second class of expeiiments should be eariied out with plants 
grown in pots and boxes, but preferably, where land can be 
obtained, in an experimental plot of giound ; that the ground 
should be used as a place for illusti t *,ting experimentally the 
teaching given in the school *oom, and not as a place of labour 
beyond what is requires for canning out the experiments. The 
pupils should participate in the operations to an extent regulated 
by their age and manual capabilities as well as by their scientific 
knowledge. The work must be rational, requiting the exercise 
of the intellectual fa (Millies as w 7 ell as the labmu of the hands.” 

The part it is proposed that the station should take in 
this work is educating the teachers to give the training spoken 
of. It is proposed to tea< h existing teachers by giving lectures 
in different parts of liie Island but chiefly by bringing 
them in batches to the siatiou, utilising the accomodation that 
the training Colleges can afford during their own vacations. 
The training required foi future teachers i^ to be given by the 
Station to the students in the training Colleges. This w r ork 
will, we hope, be the first undertaken by the Agricultural 
Lecturer who is to commence w ? ork this month. We are 
waiting for his assistance in finally settlingcthe syllabus of the 
teaching to be given (1) in the schools and (2) to the teachers. 

So far we know w here we are, and what we can do, but 
when we come to the teaching to be given to the Proprietor 
class we are met by the difficulty referred to here last year f 



viz, the absence of conviction on the part of members of that 
class that any technical education is needed by them, and 
the absence of a career for youths who may be trained, hoping 
to be employed on estates and pens. We have to create the 
demand and I take it that that can only be done by gradual 
demonstration, spreading over years, that the Experiment 
Station is doing valuable work on the practical side, and 
that its methods have money in them. This has been the 
course in the United States and Canada, and after thirty 
years it is by no means complete. I was told by a Canadian 
only a few days ago that the boys trained at Guelph always 
started out by failing, and after this they kieked over tlieir 
training and succeeded. One may perhaps admit a grain of 
truth in this, and still believe that the ultimate success was 
the result of the trainiug, tempered by experience, and not the 
result of kicking over the training. I feel suie that the 
demand for agricultural education in Jamaica will at first be 
very small, but will grow just in so far as our courses are prac¬ 
tical and really useful and demonstrate that they are so. 
With regard to the want of a career, as agriculture becomes 
more scientific, the proprietors will find themselves forced to 
employ scientifically trained overseers etc, or to go to the wall. 

The course at present intended to be given is that laid 
down by Messrs. Watts, Fawcett and myself in the report 
already referred to. 

One idea is that pupils in our High Schools intended to 
become agriculturists -houhi give about half of their school 
time during their last two years there to agricultural sub¬ 
jects, and that the Station should provide teaching for them, 
which would also be available to youths who have left school 
and to older persons who require a course in any particular 
subject. 

We suggested as the course: —Agricultural Chemistry in¬ 
cluding theory of Agriculture. Two lectures a week each of 
one hour’s duration. 

(2) Practical Chemistry ; two lessons or demonstrations a 
week each of two hours’ duration. 

(3) Practical Instruction in Agricultural Methods and Prac¬ 
tice; (a) in the field: three lessons or demonstrations a week 
each of three hours’ duration; (/>) in the laboratory or class 
room in extension of the field or lecture work. One lesson a 
week of one and a half to two hours’ duration. 

(4) Plant Physiology and Botany as applied to agriculture. 
One lesson a week of one hour’s duration. 

(5) Veterinary Instruction. One lecture a week of one hour’s 
duration, during two terms of the year. 

(0) Agricultural Eutomology, insect life, injurious and bene¬ 
ficial insects. One lecture a week of one hour’s duration for 
one term in the year. 

(7) Book-keeping should be taught ill the schools, instruc¬ 
tion being given in the methods suitable for use on plantations. 

(8) Mensuration, Land measuring, etc. should be taught 
partly in the schools and partly by practice at the station. 
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' The staff of station officers to give this teaching are the 
Agricultural Lecturer, the Agricultural Chemist, Mr. Fawcett 
and the officer of his department actually in charge of the 
cultivation /it the station. It is hoped that the Entomological 
teaching w ill be given by the Curator of the Museum of the 
.Jamaica institute: but the Veterinary and Land Surveying 
teaching will ha\e to be given by persons specially engaged. 

The lecture room will be at l T nivorsity College, which 
adjoins tin* site of the station, and the laboratory work at a 
lahoratoiy adjoining the Government laboratory on the station 
ground. 

The Science teaching in the lower classes of the High 
School and probably of othei secondary schools will be so 
arranged as to be pieparatory to this course. 

It will be obseived that the scheme is in many points like 
that laid (low n by Professor d’Albuquerquc in his paper on 
the subject last yen /is it is also much like that laid down by 
myself in my Rcpm t m 1897. We are looking to the Imperial 
Department for tin* compilation of text books. As a preliminary 
step a bulletin giving a list of the most useful existing -text 
books would be a help to us. I doubt not that five years hence 
we shall find that many points have been modified, as much 
is still inchoate; but T also hope that we shall find that we 
have begun to demonstrate in letters easy to be read by all 
men that in these da .vs ot progiess and competition a modicum 
of scientific instruction as nccess/u > to success in agriculture 
as it is m any other calling, 


AGRICULTURAL EXPERIMENT WORK AT 
TRINIDAD. 

BY .1. U. HART, F.L.S. 

Superintendent of the Royal “Botanic Gardens, Trinidad. 

For many years it had been recognised that the establish¬ 
ment so long known as the Royal Botanic Gaideus of Trinidad, 
had not sufficient accommodation to enable it to take its due 
share in the teaching and practice of agricultural methods, or 
to carry out desirable experiments in the interests of the agri¬ 
cultural community. 

Certain experiments were carried out as far as the limited 
space at disposal allowed, and considerable success was attained. 
This success was used as an argument with the Government 
with the view of providing larger and better accommodation, 
and to this the sanction of the Secretary of State was obtained 
through the efforts of Sir H. E. H. Jerningham, K.C.M.G., w}io 
warmly supported the suggestion. The Botanical Department 
was on the 1st January 1898, put into possession of a suitable 
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area of land, a portion of the St. Clair Estate, situate about 
three quarters of a mile distant from the centre of the older es¬ 
tablishment. 

The area of the plot is over 33 acres, subdivided into three 
sections of three, fourteen and sixteen acres each. The first 
portion has been planted entirely with the best selection of 
fruit trees obtainable. Some grafted orauges and mangoes are 
already well established. The second section is intended for 
scientific and botanical work, and is gradually being brought 
into use as a Botanical centre. In this section it is intended to 
place the offices and residence for the Curator. The old estab¬ 
lishment will furnish gradually much material, but considerable 
time must elapse before* any rapid progress can be made unless 
a construction vote be pro\ided. Otherwise, the work must bo 
done as opportunity niters with the regular staff. Numerous 
trees of permanent value have already been planted and 
during the coming year it is hoped to have the ground-plan 
well advanced. The third section is entirely devoted to econo¬ 
mics and is already laid out into sections containing rubber, 
coffee, cacao, vanilla, pepper, fibres, dye-stuffs, tannins, food- 
products and vegetables, grasses, oranges, lemons, Bergamot 
oranges, pimento, etc., etc. The sections are accurately measured 
into equal parts of an acre, so that the value of the produce 
can easily be calculated. 

Among the objects provided for is the growth of material 
on which demonstrations can be given, on cultivation, pruning, 
training, manuring, etc., etc. Special varieties of plants are 
also grown which are to be propagated by grafting so as to be 
able to distribute known and serviceable kinds to planters, 
instead of having as heretofore to rely upon seedling produce. 
The improvement of plants by seminal selection is to form 
one of the primary duties of tin* station ; and this is to 
be secured by the best known methods, as was indicated in my 
paper on the subject read at the last Conference. 

Selections are made of the best fruits obtainable in the 
West Indian markets, and the seeds of these are sown, and 
a choice made of the best produce for the purpose of distribu¬ 
tion. In this w T ay the amount of variation from seed of the 
various fruits can be noted and recorded. A set of seedlings 
raised from seeds of our best named mangoes is already planted 
out. 1 show here to-day two oranges produced by trees 
raised from the same fruit which illustrate the very consid¬ 
erable amount of variatiou possible in one generation when 
grown from seed only. 

Trials are being made of new plants sent from various parts 
of the w r orld. Conspicuous among these are Coffea sfenophylla , 
a new coffee from Africa and the new’ African Rubber Kiekxia 
sp. Abbeokuta coffee has proved to be a variety of Liberian 
with a somewhat smaller berry. So far however, it is shown 
to be especially hardy, and flourishes w 7 ith a less amount of 
shade than other kinds. We have trees of Kick via over six 
feet in height, and these are now flowering and seeding for the 
first time. Juice has been extracted^ from the stems of some 
“Of the largest of these, and good rubber has been made 
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The nurseries are in the third section, and contain some 
200,000 plants of various kinds for sale and distribution. The 
receipts for the past year have reached over £400 and there 
promises to be an increasing demand. 

Intelligent boys from tlie labouring classes are taken on in 
the nurseries as appientices and trained in the various methods 
of raising and cultivating plants. Those readily obtain good 
wages when they leave us. 

A system of cadetships has lecently been instituted for 
young men of a bettoi class, and these are in receipt of 
regular, and also special instruction, at certain periods. 

(lasses of st lioolmastei s are proposed to be taken in 
Jannul > and August of each > eai In August 1898,20 men 
attended a tin ec-vv< eks' course, and 1 aiu pleased to say gave 
earnest attention to the instiuetion affoided, and the majority 
parsed an excellent examination The course consisted of lec¬ 
tures and demons! i aliens on the tlieoiy and practice of tropi¬ 
cal agricultim*. The second course commenced on January 
2 nd. The following is a Halms of the course at the Experi¬ 
ment Station . 


(a) -Till ORETKAJ, 


Culture of the soil. 

Plant forms. 

Floweis and i epi oduetion. 

See Is and gci munition. 

boots then toi ms and functions. 

Ph> siolotf\ of plants. 

Botanical classification and nomenclature. 

Insect life. 

Diseases of plants 
Culture of ^ugai c.ine. 

Improvement of plants by selection. 

Fibres and libious plants. 

General economic Botan>. 

(b)— PRACTK AL 

Digging, forking, &e. 

Fertili/ation and hybridisation. 

Propagation of plants. 

Seed-sowing and seed-treatment. 

Potting and planting. 

Watering and syringing. 

Grafting and budding. 

Pruning and training plants. 

Manuring and mulching. 

Draining, levelling, grading <fcc. 

General cultivation, weeding, hoeing &c. 

Preparation and use of insecticides &c.* 

Composition of soils for nursery uses. 

General practice. 

In addition to the i>otanical course a further course in 
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chemistry is given to schoolmasters by the Professor of Chem¬ 
istry at the Government Laboratory. 

The method of teaching agriculture which has been 
followed in Trinidad, is the only one possible, without addition 
to the present staff of officers. This staff is already so fully 
employed that it would be impossible to undertake itinerant 
teaching. I am, however, of opinion that the* present plan is a 
valuable means of disseminating information to the rural popu¬ 
lation on matters of agricultural interest, and especially as a 
help to the training of children in agricultural theory and 
practice. 

The whole of the work on the experiment station has up to 
the present been carried on by the aid of a small addition to 
the original vote for the Botanical Department, but without 
an increase in the staff. 

The Tobago Botanic Station which has been recently 
established, is supported from imperial funds. It is supervised 
by the Tiinidad Department, it w as only staited during the 
past year, but is making rapid progress under Mr. Millen. 
Visits of inspection arc paid by the Superintendent of the 
Trinidad Gardens at intervals of about three months each and 
reports are furnished for the information of the Department of 
Agriculture. Considerable* interest has been created in the 
island in agricultural progress and it is hoped that eventually 
much good will result from the operations of this Station. 


DISCUSSION. 

The President: Mr. Hart’s paper deals with numerous 
points. It is evident that the Colony of TMnidad will derive 
considerable advantage from the Experiment Garden established 
through the efforts of the present Governor at St. Clair. Not 
the least interesting of the several agencies now in active 
operation is the educational work described by Mr. Hart. As a 
teaching centre in the details of agricultural and horticultural 
methods St. Clair should carry out a good deal of the work pro¬ 
posed to be undertaken also at Jamaica and so well described in 
the interesting iiaper just read by the Rev. Canon Simms. 


The Conference then adjourned (at 1 o’clock) for luncheon. 
After luncheon the Conference resumed at 2 o’clock. 
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GENERAL. 

OBSERVATIONS ON THE POOD SUPPLIES OP 
SOME WEST INDIAN ISLANDS. 

HV THE HON’liLE FRANC IS WATTS, F.I.C., F.C.8. 

Government Analytical and Agricultural Chemist to tho 
Leeward Islands. 

There are many points connected with the food supplies of 
tin* West Indies w hich will prove of interest to those engaged 
in tho w r ork of the* Department of Agriculture, and it is reason¬ 
able to hope that the work of the Department will, in turn, 
exercise an important influence on the character and quantity 
of food available. Hard pressed as these islands are some relief 
may perhaps result from improvements in tin* supplies ot food 
wherefrom may arise greater efficiency in the production of the 
staple crops for export, and greater ability to w ithstand the 
competition of other countries, a competition which grows 
keener day by day. 

These food sup]dies fall into two great divisions, those 
which are imported, and those which are grown locally. For 
purely agricultural countries the quantities of imported food 
consumed in the West Indies appear very large; taking the 
case of the Leeward Islands, (in w hich for the present I am 
more particularly interested,) we find that the value of foods 


imported (exclusive of ai 

tides of drink) was £132, 

315 in 1897 

and £132,728 in 1898 ; the 

chief items w r ere in 1898 : 

- 

Wheat Flour ... 

... £42,997 


Corn Meal 

. 13,743 


Breads tuffs 

8,016 


Rice ... 

7,129 


Peas and Beans 

920 

72,805 

Dried or Salted Fish ... 

... £17,633 


Salt Pork 

10,835 


Salt Beef . 

1,056 


Pickled Herrings 

3,589 


Butter 

3,879 


Margarine 

2,737 

39,729 



112,534 

Other articles... 

... £20,194 

20,194 

Total 

. £132,728 


The population of these islands is 147.723. 

Total imports in 1897 ,£312,557. In 1898 £295,381. 
Total exports „ £315,136. „ £273,280. 


In looking over such a list the thought naturally arises 
that these agricultural colonies should be able to produce for 
themselves much which they now import, and that such a 
course should lead to increased prosperity. It is sometimes 
suggested that it is economically sound for colonies such as 
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these, having a staple like sugar or cacao to export, to import 
large proportions of their food supplies. Such an argument, I 
think, implies that the energies of the people and the resources 
of the land are profitably engaged in the staple industry. 
This, however, is not the ease, for in most of the West Indian 
islands we have a number of people either unemployed, or 
partially employed, while* in uearly every colony there are 
considerable tracts of uncultivated land, ruder these circum¬ 
stances it must be economically beneficial to turn some of this 
unemployed energy and land to account by producing food; 
the staple crops should provide sufficient material for export 
and the means of wage-earning necessary for the maintenance 
of healthy economic conditions. 

in the ease under consideration wheat flour and salt 
fish form the chief items of food imported : these possess 
advantages peculiar to themsehes and could hardly be dis¬ 
placed, yet the free production of home-grown foods might 
lead to considerable substitution of other foods for these. Corn 
meal is the next article in importance: though it/ would be 
difficult or impossible to do without imported meal entirely, yet 
it would be of great advantage* were corn meal of home produc¬ 
tion largely substituted for imported meal. Salt pork, which 
occupies a prominent place on the list, is chiefly employed as a 
convenient source of oil or fat and not as a nitrogenous food. 
The creation of a local oil industry would lead to the employ¬ 
ment of oil for many of the purposes for which salt pork now 
does duty. The increased production of home-grown foods 
would render it possible to raise pigs in a systematic manner, 
with a consequent further reduction in tin* quantity of pork, 
salt meat and lish imported. Kor much of the rice, local meals 
or grains might be substituted. 

It requires little effort of imagination to see the possibility 
of substituting, in the Leeward Islands, some €30,000 or £10,000 
worth of home-grown for imported food, and this also applies 
to other West Indian colonies. 

In this connection it is worth bearing in mind that when a 
home-grown article costs the consumer the same amount as a 
similar article imported, it is not a matter of indifference to the 
community which article shall be used ; if the imported article 
is used, the value of it is cn ported and is used in a distant coun¬ 
try, w hereas if the home-grown article is consumed the whole 
value remains in the country, to be again usefully employed in 
raising similar useful articles. It might be a matter of indiffer¬ 
ence were everyone beneficially employed and were all the land 
profitably engaged in raising crops, but when the ease is appli¬ 
ed to our conditions, and we see people partially employed and 
much land uncultivated, it would appear by no means a matter 
of indifference what course is followed. 

It is impossible to obtain a statistical return of the quanti¬ 
ties of home-grown food of various kinds raised in the Lcew r ard 
Islands, but the* amount is not inconsiderable. It may be of 
interest however to enumerate some of the most important. 

It is admitted, that so far as the sugar producing islands 
are concerned, the sweet potato occupies the foremost place in 
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the list of home-grown foods and is, probably, next to the sugar 
cane, the most important crop grown. During the period from 
about December to March, this food is most abundant, and the 
price being very low, it constitutes a large part of the diet of 
the labouring class. In composition the sweet potato agrees 
closely with the ‘•Irish” potato and, like that, contains a 
smaller proportion of protein in relation to the carbohy¬ 
drates than a well balanced diet demands. There are many 
varieties ; many of these have been studied at the Experiment 
Stations in the United States, but it is very desirable that we 
in those islands should posM“-s a more accurate knowledge 
than we now have, of the peculiarities of the various kinds: 
much might perhaps be* done by tin* introduction of varieties 
bearing heavier crops, or more Mutable for particular situations, 
or ripening at different times from those commonly grown, or, 
most important if attainable, richer in protein. The impor¬ 
tance of the crop warrants careful study and in this direction 
the Imperial Department of Agriculture may do good work. 
At present the crop is grown upon the sugar estates as a 
snatch crop, and fulfils a useful purpose ; owing to the short 
time it requires to come to maturity it can be planted after 
the (ratoon) canes have been cut when the potato crop will 
be ready for reaping from about December to February: 
after the crop has been reaped the land may be quickly 
prepared for a crop of sugar cane. As the potatoes usually 
meet with, a ready sale the crop is one of value to the 
sugar planter, and acceptable to tlx* labourer. Sweet pota¬ 
toes are hu gel y grown by tin* peasantry themselves, the ease 
with which they arc propagated, tlx* poor soil in which 
they will thrive, tin* mum 11 amount of attention which they 
require during their growth and the short time in which they 
come to maturity, all commend them to the peasant. 

Yams rank next to potatoes in importance in the sugar 
growing islands ; they require richer soil and take longer to 
come to maturity than potatoes, the> keep better than potatoes 
and for this reason they are seldom sold at the very low prices 
which potatoes bring, for they may be stored, should there 
happen to be a glut in the market and prices rule low. In con¬ 
nection with yams there is much “ Station work ” of interest 
to be done. 

Cassava is widely cultivated as a food crop: perhaps it is 
cultivated to a smaller extent in Antigua than in the other 
islands ; for its full development it requires friable, well-drained 
and fertile soil, whilst in most parts of Antigua the soil is heavy. 
This crop thrives well in St. Kitts and Dominica. The well- 
known cassava bread is prepared in all the places where the crop 
is grown, but the preparation of the meal, known as farine 
appears to be more commonly practised in Dominica and the 
Windward Islands than in the Leeward Islands. Cassava takes 
about a year to come to maturity a fact which places it at a 
disadvantage when compared with sweet potato; it has also the 
disadvantage that its poisonous character precludes its being 
eaten without special care in its preparation. 

Eddoes and tannias are the remaining root-crops of 
interest; they are often grown as field crops on sugar estates, 
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but more frequently by the peasantry themselves in their pro¬ 
vision grounds. 

Bananas do not occupy the important position in the 
category of food crops in the Leeward Islands that they do in 
some of the other islands. In making this statement Dominica 
must be excepted, for in that island bananas occupy an impor¬ 
tant place. The peasant it is who chiefly grows bananas in 
their various forms; they arc but sparingly grown by the larger 
planters. 

Corn is not extensively grow r n as human food in the 
Leeward Islands although corn meal forms such ail item in the 
list of imports. Such corn as is used is usually rousted in the 
coband oaten in that condition, scry little is done in the 
preparation of meal. This useful article of food suffers under 
several disadvantages : the gross ing cobs are liable to be stolen, 
wdien gathered the grain is liable to damage from insect attack, 
while the preparation of meal L a somewhat tedious operation. 
For these and similar reasons home-grosvn corn is not such a 
prominent article of diet as one might expect. At this time I 
do not wish to make more* than a passing allusion to the ques¬ 
tion of thefts of grossing crops; this is an evil of the most 
wide-spread character working infinite mischief in all directions, 
and one for which some remedy must be found if there is to be 
material progress in the West Indies. 

Peas and beans occupy a small but not negligeable place 
in the food supply of these islands. They are rarely seenas 
extensive field crops except where a leguminous crop is being 
grown as a green dressing. This appears to be a weak spot in 
our Agricultural system, and it is desirable that leguminous 
crops should be found which will admit of profitable cultivation 
on a large scale. 

Sugar in various forms, as sugar cane, syrup, muscovado 
sugar or molasses, L a very prominent article in the diet of 
the labouring population. Doubtless it, L an excellent food, but 
owing to the absence of protein it aggravates the* delect of the 
usual diet, the deficiency of nitrogen. 

Various green vegetables are extensively used, as squashes, 
pumpkins, ochros, eddoe tops, and a species of amaranthus, 
common as a weed. Here again there is a wide field for 
“Station work" for many hitherto unused or little used plants 
may be found to be useful as articles of food. 

Of animal foods pork is the one by far the most commonly 
employed, and no doubt much larger qnantities would be used 
if it could be procured at cheaper rates, a point wdiich 
might be arrived at if more home-grown food were used, so 
that waste, offal and damaged supplies could be utilised for 
pig-feeding on a large scale. 

Beef, mutton and poultry enter but sparingly into the diet 
of the peasantry, being for the most part too dear. 

Fish is in somewhat irregular supply, sometimes it is 
abundant and cheap and is taken full advantage of by those to 
whom it is accessible. 

If we examine the list of crops grow n locally for food w r e 
observe that most of the products are such as will not keep 
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for any considerable length of time. Sweet potatoes, cassava and 
eddoes will not keep long after being dug, nor bananas after 
being gathered. Yams will keep for a longer time. The grains, 
corn and Guinea corn, will keep fora considerable length of 
time under proper conditions; they are, however, very liable to 
the attack of weevils and other insects and no systematic at¬ 
tempts are made to preserve them from these attacks. On 
the whole then it may 1 m* said that the liome-grown foods are 
of a perishable natiue, so that they must be consumed within a 
short time of their coming to maturity ; they cannot be readily 
stored. 

Again it is to be noted that there is not a regular and 
uniform supply of home-grown foods. At times they are in 
excessive supply, at others there is scarcity; it also happens 
for the most part that these foods arc most abundant at a time 
when work is plentiful and the labourer is earning good wages, 
while, unfortunately the scarcity arrives when small wages are 
being earned and the purchasing power of the labourer is at its 
lowest. Tins lias a disturbing effect upon the labour supply. 
When there is much woik to be done there is abundant and 
cheap lood w ith consequently little inducement to work, while, 
when food i- dear and Inborn or s are desirous of finding employ¬ 
ment then* is little work to bo done. It is probable that 
circumstances such as these have a w ider effect than is gener¬ 
ally recognised in moulding the habits and thoughts of several 
classes of the community . 

Another point doserves notiee. Owing to the uncertainty 
of the supplv, the means of distributing home-grown foods aie 
often very defective; even in the smaller islands there may 
exist an e\oessi\o supply of some aitieleof food in one district, 
while there may In* seal city m another. Locally grown crops 
are largely consumed in the districts in which they are raided. 

The un eel taint ies thus introduced, owing to defective keep¬ 
ing properties, iiTcgularit> and uncertainty of supply, absence* 
of adequate facilities for distribution, lead to greater reliance 
being plaeed on imported foods which are always obtainable 
at almost uniform rates, which will keep almost indefinitely 
and for the distribution of which tolerably good facilities exist. 
One of the most striking instances of the operation of these 
cause-is to Ik* seen in the very large consumption of condensed 
milk in Jamaica, a country largely dependent upon cattle-raising 
as an industry. 

These home-grown supplies are, as a rule, employed directly 
as foods, little attempt is made to convert them into forms 
which will keep and thus equalise the supplies wliieh are other¬ 
wise irregular : it seems probable that something will have to be 
done in this direct ion before much progress will be made in the 
substitution of locally grown for ini pot ted foods. 

There are various ways in which some* at least, of these 
foods may be manipulated in order to prolong the time over 
which they may be kept. From many of the rqpts and tubers 
starch may be produced, which will keep indefinitely. This has 
advantages, though it must be remembered that the prepara¬ 
tion of starch involves the loss of all the protein and mineral 
constituents of the food. In some of the islands the manufacture 



of starch is carried on on a large scale, notably in the instances 
of the manufacture of arrowroot in St. Vincent and to a smaller 
extent in Montserrat. From both of these islands arrowroot 
forms an article of export. There is perhaps room for small 
extension of the preparation of starches in the islands possessing 
a good water supply. Dominica and St. Kitts, for instance, 
should produce all required for their own consumption. 

The preparation of meals from starchy roots and tubers has 
the advantage over the preparation of starches in that all the 
constituents, except water, are preserved and there is no loss of 
protein and mineral matters; meals thus constitute better foods 
than the starch produced from the same plant. From one 
crop, cassava, meal is produced extensively in some of the 
islands under the name of “Karine" : very little of this is pre¬ 
pared in either Antigua or St. Kitts : the art is much more 
commonly practised in the Windward islands and generally in 
those places where French influences have been strongly felt. 
The preparation of cassava bread is closely allied to the 
preparation of farine. It is to be wished that this art of pre¬ 
paring farine could be introduced more extensively into those 
islands where at present it is bur little practised. Vigorous 
efforts have been made to this end by the Agricultural Society 
of Jamaica and it is believed that these efforts have been 
successful, in some districts, in leading the peasantry to under¬ 
stand and appreciate the uses of this source of food. This 
example commends itself for imitation in some of the other 
islands. 

It is curious that few attempts arc 1 made to prepare other 
root meals than farine. Sweet potatoes and yams may readily 
be converted into meal, in which condition they would keep 
indefinitely and form a useful means of equalising the 1 supply 
of food and tending to keep price's at a more uniform level. 
Though these two may not be quite so easy to manipulate 
as cassava, yet I believe no great difficulty would be experienced 
in slicing the tubers in a machine of the nature of a mangel or 
swede pul per and drying the slices in an appliance constructed 
on the lines of a fruit drier : to be efficient it is important that 
there should he a rapid current of* air passing through these 
driers, a point in which they are sometimes defective. After 
the slices are dried they would bo readily reduced to meal. The 
following analysis of sweet potato meal prepared in Antigua, 
was made by Voeleker. For comparison I have 1 calculated the 
percentage composition of meal from the average of 88 samples 
of fresh potatoes as recorded by Atwater and Woods 



Voeleker. 

Calculated 

Water 

11 *99 

12*00 

Protein . 

512 

5-16 

Fat . 

1*10' 

2*00 

Sugar 

9*90) 


Soluble Carbohydrates . 

07-01 \ 

77*08 

Fibre 

1*811 j 


Ash 

2-90 

3*15 


100-00 

00*99 
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Tn Jamaica attempts have been made for years to create a 
market for banana meal, hitherto without much success, large¬ 
ly, I imagine, from the fact that the desire has been to export 
the meal rather than encourage the local consumption. 

All these meals, whether sold locally or exported, come into 
competition with commodities of similar character already on 
the market: these new meals, for the most part, possess no 
striking feature to recommend them in preference to other, 
established, meals; it is obvious therefore that their price must 
be determined by the price of these established articles. As 
foods they will be regulated in price by the value of such 
commodities as wheat and corn meals and will be sold at 
lower prices than either; exceptional prices may in some 
eases be obtained by special preparation and advertising in 
order to create special markets, but this is beyond the scope of 
the present enquiry. As substances to be employed in manu¬ 
facturing industries, as for example the manufacture of glucose 
or in brewing, they must compete with such articles as sago 
meal and corn. The value of maize in New York in 1807 
langcd from 81 to 87} emits per bushel ; while in Kansas City 
in the same year prices ranged from 22 to 2(> cents. It is in¬ 
teresting to note here that some 10,000,000 bushels of maize 
are annually consumed in tlie production of glucose in the 
United State's, and probably more than that quantity in the 
brewing and distilling industries. 

In most of the previous discussions which 1 have heard 
respecting the desirability of preparing meals, stress has been 
laid on the export trade and the finding of markets in other 
countries; if this is the end in view it is very clear that prices 
Mill have to be very low and that the preparations of these 
meals must be carried on on an enormous scale in order to 
prove remunerative. 

If on the other hand these meals are regarded as the 
means of supplying local demands, of utilising local food sup¬ 
plies when they are at their cheapest and consen ing them for 
use at times when other supplies are scarce, then it will be 
possible to obtain better prices. The industries can be carried 
on on a smaller scale much more within the capacity of the 
small colonies, at any rate during the early stages of develop¬ 
ment. than would be* demanded by any effort to secure an ex¬ 
port trade. Every local Agricultural Show or Exhibition 
brings to our notice the efforts w hich are being made to pie- 
pare meals of the kind under discussion: it seems very desirable 
that these efforts should be directed in the right channels. 

Although a large amount of corn meal is consumed in the 
islands little or none is of local production. This is perhaps 
partly due to the fact tfiat home made meal will not keep well; 
the corn meal imported is not dimply the crushed grain, the 
milling process is a complicated one during wdrich certain por¬ 
tions of the grain, the germ and the husk, ar$ removed : the 
germ contains a considerable quantity of oil and at the same 
time it is hygroscopic. These features are inimical to long keep¬ 
ing and meal containing the germ has a tendency to become 
mouldy and rancid, while meal without the germ keeps well. 
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The machinery for milling corn and removing the germ during 
the process would prove far too costly to be introduced into 
these islands, any meal which may be made locally will there¬ 
fore consist merely of the crushed grain, though perhaps a 
simple form of bolting or sifting may be introduced. Such 
meal is deficient in keeping qualities but it is of superior flavour 
and of higher nutritive value ; meal of this kind is usually pre¬ 
ferred by those who can obtain it, and should facilities be 
found for the local production of this meal doubtless its use 
would be very general. 

The various forms of (Guinea corn are but little used 
as food in the Leeward Islands: considering the ease with 
which this crop is grown and the considerable yield of 
grain obtainable from some of the varieties this is to bo re¬ 
gretted. This neglect arises, I think, from several causes; some 
little trouble is necessary to separate the grain, the grain is 
very subject to insect attacks, there are no mills for preparing 
the meal and the grain is regarded as a coarse food suited for 
horses and mules. The* composition of Luinea corn meal is 
similar to that of maize meal, for which it might be largely 
substituted. There is a large held for study in the various 
kinds of (iuinea corn and there is reason to believe that care¬ 
ful investigations may lead to the extensive use of this grain as 
human food in the West Indies. The subject is one which com¬ 
mends itself to the attention of the Department of Agriculture. 
An early effort should be made' to find a suitable threshing and 
winnowing machine and suitable small mills; at the same 
time a careful and systematic study of all the available varie¬ 
ties should be made on the demonstration plots of the stations. 

Tn some of the islands it might be to advantage if small 
mills were introduced for the preparation ol* these meals; in 
this work the Department might assist, either by the introduc¬ 
tion of a pioneer mill, or by assisting some enterprising indivi¬ 
dual to establish one. Mills for this purpose need not to be cost¬ 
ly affairs and the cost of working should bo small ; w ind power 
would be very suitable for these mills were they largely intro¬ 
duced, for the grain to he ground is not a perishable commodity, 
so that occasional delays are of little moment, nor will occa¬ 
sional delays be ol* much importance in the matter of labour for 
the mills may be largely self*-feuding. The introduction of these 
mills might ultimately have a pronounced influence on the com¬ 
merce and agriculture of the islands. They would stimulate 
industry, they would lead to the utilisation of crops now neg¬ 
lected, thus opening new fields to the agriculturists ; the food 
supplies of the people would be increased, and the introduction 
of new industries could not fail to exercise a stimulating influ¬ 
ence on general agriculture. It is very desirable that a greater 
diversity of crops should be grown than is now the case, and the 
suggestions which I now make tend, in some measure, to secure 
this. The efforts of the peasant in the cultivation of his own 
provision groundsuire of much importance ; by intelligent direc¬ 
tion, they may be much extended and improved. This may be 
most surely arrived at by making the stations of the Depart¬ 
ment of Agriculture, demonstration stations, where the lessons 
which it is desired to inculcate may be constantly seen and 



slowly assimilated. Every Station should have plots whereon 
demonstrations should be constantly in progress showing the 
best kinds of each particular food plant and the best methods of 
cultivation. At the same time the work of the large estates is 
equally of importance in this connection. The growing and pre¬ 
paring of food crops may become a prominent feature in the 
management of a sugar estate, giving more regular employment 
to the hands engaged and greater variety to the crops grown 
and sold, all highly desirable from an economic point of view. 

Investigations into the character of the food consumed by 
the negro population of the Southern States have led to the 
recognition of the fact that the diet of the people of those 
regions is deficient in protein even where the food is fairly 
abundant in quantity ; the tendency is to consume food rich in 
carbohydrates and fat, but poor in protein, because food of this 
character is most easily obtainable. The dietary conditions of 
our labouring classes appear to be very similar to those of the 
Southern States and the same deficiency in protein is to 
be noticed. With the exception of the dietary scales of 
the prisons and similar institutions there exist no ac¬ 
curate (iata bearing upon the food consumed in these islands, 
but a review of the food supplies available indicates broadly 
that this is the fact. The imported food contains only one 
item of importance which is very rich in protein, namely salt 
fish, which is imported in quantity ecpial to 15 lbs. per annum 
per head of population. Salt pork, the animal food noxt in 
importance, cannot be regarded as supplying any considerable 
amount of protein, for the importations consist almost entire y 
of fat pork, which according to the American analyses, shows 
only about 7 or 8 per cent of protein, or about the same 
proportion as corn meal. The locally grown food inclines de¬ 
cidedly towards excess of carbohydrates in comparison with 
the proportion of protein, and as this condition is ameliorated 
to any considerable extent only by the importation of salt 
fish it follows that the combined food supply, native and 
imported, is deficient in protein. 

Referring to the dietary scale of the Leeward Islands’ 
Prisons, 1 find that “ full diet”, supplied to male prisoners at 
“ hard labour”, supplies about'll pounds (or 51 grams) of pro¬ 
tein and 2,530 calories of energy. Male prisoners not at “hard 
labour”, or under 16 years of age and all female prisoners re¬ 
ceive practically three-fourths of these amounts. Under these 
circumstances during a period of six months the result on the 
weight of the prisoners received and discharged was as follows : 

Lost Weight. Gained Weight. Weight 

unchanged. 

Males, all classes 60 22 18 

(per 100) 

Females „ „ 23*2 32 # 1 44-7 

A prison dietary, of necessity, is of a scanty nature, but it 
may be expected to approximate somewhat • to the diet of 
the poorer classes. Judged by the ordinary standards this 
diet under consideration supplies about one-half the protein 
and eight-tenths of the energy of an ordinary* diet. The male 
prisoners as a rule lost weight, so we may assume that they 
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were accustomed to receive more food prior to their imprison¬ 
ment. The female prisoners, on the other hand, were inclined 
rather to gain in weight, a large proportion neither gaining 
nor losing, we may therefore conclude that this diet was at 
least equal to what they were receiving before incarceration. 
Taking these figures broadly then we may regard them as 
supporting tlic statement already made that the labouring 
classes subsist on a diet very poor in protein. 

Mr. Cowley has been good enough to collect for me some 
data relating to the food consumed by the following : — 

(1) A family consisting of a man, a woman, a youth of 17 
years, and three girls aged 14, 0, and 3 years (equal to 4 men.) 

(2) A man and one child of 6 years (equal to 1J men.) 

(3) One man. 

(4) A family of 6 women, a youth of 18, another of 15, 
and two girls aged 17 and 4 years (equal to 5*3 men.) 

The information thus obtained is doubtless ouly approxi¬ 
mate, but in the absence of anything more accurate it may 
prove of interest. The average daily supply of protein and of 
energy per man in the several groups I estimate to be 


Group. 

Protein, lbs. 

Energy, calories. 

(1) 

•18 

1(522 

(2) 

•18 

2323 

(8) 

•27 

5395 

(4) 

•14 

3003 


These figures present some similarity to those found by 
Atwater and Woods in their studies with reference to the food 
of the negro in Alabama in 1895 and 1890. They are too imper¬ 
fect to admit of being applied very closely but they support 
the view that the diet is characterised by deficiency of protein ; 
in the main the diet is a ho deficient in energy. 

When thene defects of the dietary are known it does not 
seem to me too much to hope that they may be remedied by 
degrees; much can be done by bringing new plants to the 
notice of all cultivators, large and small, by means of the 
Demonstration stations. Something too may be done in the 
schools and much by the Agricultural Societies. 

The deficiency of protein may be met by more frequent 
use of various forms of beaus and peas ; these may be grown 
throughout the islands with ease ; the addition of a few ounces 
of some form of pulse to the defective dietaries here mentioned 
would effect a vast improvement, an improvement which 
would be speedily seen in the increased health and vigour of 
the people. This opens up a wide field of work for various 
officers of the Department of Agriculture who may lie chaiged 
with such duties as drawing attention to crops calculated to 
improve the dietaries, the inculcation of sound ideas in con¬ 
junction with the food consumed, and of watching generally 
the economic bearings of the habits of the community in rela¬ 
tion to the food supply. These quest ion « are of great 
importance, for, on a proper solution of them the prosperity of 
many of the islands may depend, particularly those where the 
struggle for existence is now very keenly felt. A proper use of 
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the food supplies available nmst constitute an important factor 
in the cost of production of the staple commodities and deter¬ 
mine the ultimate success or failure of a country. I therefore 
venture to urge the consideration of the questions here briefly 
outlined upon the attention of the workers connected with the 
Imperial Department of Agriculture for the West Indies. 


DISCUSSION. 

The President : Mr. Watts has opened up a most 
interesting and important field of action to all who are con¬ 
cerned in the welfare of the West Indies. The successful 
selection and cultivation of food plants is a matter intimately 
connected with the health and welfare of the labouring classes, 
and hence with their power to contribute to the general 
prosperity of these Colonies. 

I hope to return to this subject at the next Conference. 
In the meantime it would be useful if a careful enquiry be 
made in each Colony of the extent and character of the food 
stuffs now produced and the steps necessary to be taken to im¬ 
prove the cultivation of old or the introduction of new food 
stuffs. It would bo of value aLo to start experiments to test 
the productiveness of various varieties of sweet potatoes, 
cassava, eddoes, yams, rice, maize, guinea corn, sorghum, and 
their adaptability to local conditions. I am fully in accord 
with Mr. Watts in thinking that small mills and machinery 
for preparing and curing produce should be introduced and 
brought within reach of the peasantry. The Department of 
Agriculture would willingly help in this direction. 

Rev. Dr. Morton (Agricultural Society, Trinidad) : I 
had the pleasure some years ago of introducing rice cul¬ 
tivation into St. Lucia. It would be interesting to know what 
progress, if any, has been made in that direction. It might be 
interesting also, to know whether rice cultivation could not be 
introduced into some other parts of the West Indies. 

Two principal kinds of rice are cultivated in Trinidad a 
rice which ripens in ten weeks, and another Avliich takes five 
months. We have a small mill for husking, but some of the 
people husk their rice in a mortar according as they want it. 
I may mention that in some parts of Trinidad there were areas 
of swampy land which none would buy unless they were 
obliged to take them in their lot. Later on, however, East 
Indian coolies bought them, and some of these lands are now 
our most successful rice fields. At present large stretches of 
land oastward of Port-of-Spain are being established with 
rice cultivation. 

Mr. G. S. Hudson (St. Lucia) : in reply to the Rev. Dr. 
Morton, I can say that the rice cultivation has been continued 
in St. Lucia, but it is still confined to the East Indian coolies. 
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As far as I can gather there is no inclination on the part 
of the people of St. Lucia to take it up. There are about 
fifty acres under cultivation. The paddy is husked in mortars. 

Mr. W. Fawcett : In Jamaica several attempts have been 
made to extend the cultivation of rice in that island. Ten or 
eleven years ago a medical man in a western parish took great 
interest in it and erected a husking mill on his estate. Later, 
another planter in the same district took it up very energet¬ 
ically. We import seed rice of the best varieties for him from 
Calcutta. Another planter on the other side of the island, 
where there are extensive swamps, is doing the same thing. At 
present the industry is in an experimental stage. I believe that 
very soon a large amount of swampy land in Jamaica will be 
devoted to rice cultivation. 

Mr. J. J. Quelch (British Guiana): The experience, so far* 
in rice production in British Guiana lias been an unfortunate 
one.* Rice has, and is being largely grown in the Colony but a 
factory erected for husking and cleaning rice in Georgetown has 
failed, probably, through mismanagement and the fact that the 
mill was not placed in a convenient and suitable position. 
Thousands of acres of land have been placed under rice cultiva¬ 
tion and many East Indians, who have land of their own, prac¬ 
tically support themselves by the rice they grow. There are 
extensive tracts all over the Colony which could be devoted to 
rice cultivation. 

Besides rice there are numerous other foodstuffs that could 
be introduced, notably cassava, which forms the staff of life of 
the Caribs and other tribes on the Brazilian frontier. Indian 
corn or maize is also extensively grown. 1 have seen large vil¬ 
lages where every house is filled with corn stored away for use 
during the dry season. 

Professor Harrison (British Guiana): I believe there 
are about 40,000 acres devoted to the growth of various food 
crops in the Colony. 


DISTRIBUTION OF ECONOMIC PLANTS IN RELA¬ 
TION TO AGRICULTURAL DEVELOPMENT. 

BY THE HON’BLE WILLIAM FAWCETT, B.SC., F.L.S. 

Director of Public Gardens and Plantations, Jamaica. 

One of the mpst important functions of a Botanic Garden 
in the tropics is to introduce economic plants from other parts 


* In British Guiana, the Coolie population, in 1801, was 105,463. The value 
of rice imported into the Colony in 1805*1606 wan £183,304. The conditions for 
growing rice, locally, are described as most favourable, [Ed, W.I.B.] 
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of the world, grow them, and if found suitable, distribute them 
throughout the district served by the Garden. 

To the fulfilment of this duty, for more than 120 years by 
various botanic gardens in the island itself, Jamaica owes her 
practical independence at the present time, of depression occur¬ 
ring in any one particular industry. 

During the last 20 years from the time that the Gardens 
in Jamaica were constituted a Department of Government 
under Dr. Morris as its first Director, special attention has been 
paid to this subject of distribution to all planters alike, rich and 
poor, on the very lowest terms. 

Putting on one side altogether the distribution of plants of 
cinchona during the year 1875—1885, the number of economic 
plants distributed for 20 years amounts to at least 800,000. 
Supposing we estimate the value of these plants all round at 
only 3d. each, the money value would be £10,000. 

But the mere money value is not the only thing to be 
thought of. We should consider the advantage to the island of 
having plants ready at a short notice when otherwise they 
could not have been supplied at all: also the number of years 
the colony is to the front in the struggle for existence when 
planters, great and small, can obtain what they want at once 
and of the best quality, backed up by the experience at their 
service, and the information collected from all parts of the 
world. 

It would be exceedingly difficult to estimate what the 
increased value of the exports in any year would be, due to the 
action of the Botanic Gardens, but 1 believe that anyone who 
attempted the estimate for himself would be surprised at the 
total. 

The general value of the distribution of economic plants to 
the island community is recognised, but the question is 
whether it is useful or necessary to work on the very large 
scale that is now adopted in Jamaica. Why should not 
planters be left to sow their own seeds and form their own 
nurseries? Sometimes planters do form their own nuiseries, 
but frequently circumstances occur which interfere with 
success, and instead of waiting for another year or two, it is a 
great saving of time to be able to obtain established plants 
from the Botanic Gardens. 

But there are other considerations. The division of efforts 
that exists in Europe and America in keeping nurseries quite 
distinct from the ordinary work of the farmer or planter is not 
the rule in the West Indies. Nursery w'ork has been despised, 
or rather its importance in the tropics has not yet been fully 
recognised. Any kind of seed and any sort of treatment of the 
seedlings, has been considered good enough. 

The Department of Public Gardens in Jamaica has taken 
the view on botanical grounds that seed and nurseries deserve 
very close attention and the application of scientific methods, 
and that the more complete the division of labour, the better 
will be the general results. In the absence therefore of nurseries 
carried on as a regular business and in a commercial way, the 
Department has taken up and systematically developed the 
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work. It recognises the importance of seed selection, the con¬ 
sideration of the maturity of the mother-plant, its vigour, the 
soil and climate where it is growing, and also the necessity for 
growing the seedlings undei the best conditions so as to produce 
vigorous plants. 

Great pains also are being taken in the distribution of the 
plants. 

The mode of packing varies with the character of the plants. 
Some,like nutmeg and cacao, require to be sent in pots, as injury 
to the tap roots is fatal. The pots are made of bamboo joints 
in which the seeds are either sown or the seedlings transplant¬ 
ed. The pots are light and not easily broken in carriage ; they 
can be either planted at once or kept under shade and watered 
by the planter until favourable opportunities occur for taking 
them out into the fields and planting them in permanent posi¬ 
tions without disturbing the soil and roots. Very much depends 
for success on the weather when planting of cacao takes place, 
the percentage of losses being less than 1 percent, in favourable, 
showery weather, and perhaps as much as 50 per cent, when 
the weather is dry. 

Other plants like coffee and orange, can be dealt with much 
more easily. They are simply tied up in small bundles with the 
roots well wrapped in moss. 

The plants arc sent by railway, by steamer, and by the 
Post Office as parcels. The railway carries the plants free of 
cost; the Royal Mail Company carry, at present, at reduced 
rates, and we have hopes that when this Company lias larger 
coasting steamers, it will be possible for them to carry our 
plants entirely free. 

The poorest man in the country has only to send the small 
sum charged for a plant to the Gardens, and even a single plant 
is sent perhaps a hundred miles to its destination with as much 
care as if 10,000 were being despatched to the well-to-do planter. 

The question of cost is an important one. At one time it 
was thought well to give the plants free of charge. It was 
soon found that this did not work out satisfactorily, as in many 
cases the plants were not taken care of, simply because they 
cost nothing. But the cost is reduced to a nominal amount, e.g. 
cacao plants are charged at Jd. a plant in a pot and sweet 
oranges jd. a plant in a pot. 

Besides distributing plants, care is taken to issue printed 
directions for the growth and care of the plants, and the 
Travelling Instructor supplements this teaching by practical 
instruction in the fields. 

As an illustration of what is being done, I may mention 
that during a single year (1898-99) the number of citrus plants 
distributed was as follows:— 


Sweet Orange seedlings — 

— 21,201 

Grape Fruit „ — 

16,551 

Rough .Lemon for budding — 

— 7,200 

Sour Oranges „ — 

— 5,287 

Budded Navel Oranges — 

— 244 


Total 


50,488 
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Of cacao plants 6,000 were distributed, besides 400 selected 
pods which ought to yield 12,000 more plants. 

Of kola plants 12,489 wore distributed; 3,000 nutmegs; 1,383 
Grape vines ; 17,500 sugar cane tops ; 3,760 tea plants besides 
a large quantity of seed. 

One hundred pounds weight of tobacco seed was imported 
from the celebrated Vuelta Aba jo district of Cuba, and distri¬ 
buted absolutely free of cost to all who applied for it, on stating 
the area proposed to be cultivated. 

TABLE 1. 

Return of Economic plants distributed in the island by the 
Botanic Department, Jamaica, during the years 1879 to 1899. 


Plants distributed from 1879 to 1892 .. 110,000 

From 1893—1899. 

Nutmegs ... 26,906 

Cacao ... ... ... 28,585 

Kola... ... 56,268 

Liberian Coffee ... ... 75,546 

Citrus ... 218,793 

Cane tops ... ... ... 62,736 

Ramie ... ... ... 56,921 

Rubber ... ... ... 4,067 

Tea. 22,203 

Coffee . ... 18,107 

Sisal Hemp ... ... 17,714 

Grape Vines ... ... ... 1,175 

Pine Apple Suckers ... ... 4,977 

Bombay grafted Mangoes . . 161 

Miscellaneous ... ... ... 88,317 


Total ... ... ... 795,479 


This gives an average of about 40.000 Economic plants 
distributed per annum. 


table n. 


Return of Seeds of Economic plants distributed by the 


Botanic Department, Jamaica, fr 


om 1892 to 1899 


Teak ... 

Liberian Coffee... 

Blue Mountain Coffee 

Kola. 

Nutmegs 
Cacao seeds 
„ pods 
Tea 

Sweet Orange ... 

Sour „ 

Rough Lemon ... 
Grape Fruit 
Cinchona 
Indigo — 

Tobacco (best Havana) 

Divi-divi 


5 bushels 
50 quarts 
9,500 seeds 
3,902 nuts 
L 572 „ 

12 quarts 

1,101 

83 quarts 
1,000 seeds 
1,000 „ 
33,000 „ 

50,000 „ 

56 lbs. 

1 „ 

500 „ 
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Lignum vitie . . ] 

West Indian Cedar j 

Juniper Cedar . . ( 

Calliandra Hainan f 

Erytlirina umbro^a 
Tree Tomato . . J 


A large quantity of each. 


DISTRIBUTION OF ORNAMENTAL PL YNTS. 

Prom 1879 to 1892 about 110,000 

From 1892 to 1899 . . . . 159,458 

Total - . , . . 209,458 

or an annual average of about 18,500 plants. 

The annual distribution of botli eeonomie and ornamental 
plants therefore exceeds 50,000 per annum. 


DISC l T SS I ON. 

The President : Mr. Fawcett has summarized in a strik¬ 
ing manner the great usefulness of the Botanic Institutions in 
the West Indies in piopagatiug and distributing eeonomie 
plants. I am not convinced that people generally have fully 
realized the value of this work. It is not too much to say that if 
we estimate the number and dial actei of the plants distributed, 
and the accurate and practical inhumation supplied by com¬ 
petent authorities on the spot, the total gain to the community 
greatly exceeds the annual cost of the Institutions. 

As illustrating another depaitment of usefulness for Bo- 
tanic institutions reference might be made to the very 
considerable assistance afToided b> the Botanic Station at St. 
Vincent after the recent hurricane. Mr. Cowell, the Curator, 
has prepared a short paper gi\ing an account of efforts made 
by him under the direction of the Coventor, (Sir Alfred 
Moloney) and the Administrator (Mr. II. L. Thompson,) to 
meet the urgent and special requirements in that island in 1898. 


DISTRIBUTION OP ECONOMIC PLANTS IN THE 
ISLAND OP ST. VINCENT AFTER THE HURRI¬ 
CANE OP SEPTEMBER 1898. 

nr iienry povvell. 

Curator of the Botanic Station, St. Vincent. 

It will be remembered that a very disastrous hurricane 
occurred in St. Vincent on Sunday the lltli September 1898, 
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even more destructive in its nature than “ The Great Hurricane 
of 11th August, 1831,” whieli is still clear in the memory of 
several persons yet living in the island. The actual time of 
duration was about five hours, and the lowest reading of the 
barometer at the Botanic Station (200 feet above sea level) was 
28*50 ins., the mercury falling 1*03 ins. in one and three quarter 
hours. The rainfall during the twenty-four hours was, as near¬ 
ly as could be estimated, about 13 inches. These data sufficient- 
ly indicate the exceptional atmospheric disturbances which 
took place. 

An enormous amount of damage was done throughout the 
island. In tin* Botanic Station nearly every tree was badly 
broken, many valuable and much-prized specimens being com¬ 
pletely uprooted and destroyed. The havoc wrought in the 
forests of the interior was phenomenal and almost incredible. 
All the leaves, slender branches and even the bark in some 
instances ■were completely stripped off. The trees even now 
look like skeletons of their former selves. The 1 growth recently 
produced is limited to congested bunches of shoots borne low 
down on the main branches and stem. The terminal parts are 
still bare and white. Naturally, cultivated plants such as 
sugar-cane, cacao, coffee and nut megs suffered very badly, while 
the growing crops of “ provisions'' throughout the whole island 
were ruined. Immediately after the hurricane hundreds of the 
country people flocked into Kingstown, and, as the towii became 
congested, relief works were started by the Administrator. A 
considerable sum was expended in clearing the Botanic Garden 
and its approaches ; also the giounds of Government House 
and neighbourhood. His Excellency Sir Alfred Moloney, the 
Governor, arrived in the island by the mail of the 16th Septem¬ 
ber. He had already caused to be forwarded from Grenada a 
large consignment of miscellaneous plants and sweet-j)otato 
vine. The latter was used in planting an acre of land at the 
Botanic Station, and proved a valuable source whence to obtain 
supplies for distribution amongst the peasantry. 

Large stocks of dwarf French beans and black-eyed “ peas’’ 
came from St. Lucia and were eagerly taken up by the people. 
Later, further consignments of potato-vine came from Grenada. 
These were all sent into the country districts and planted, 

A very large supply of Indian corn was requisitioned from 
Tobago, and arriving early in October was distributed for plant¬ 
ing purposes from the various relief centres. From Jamaica 
came quantities of cassava stems and yam heads. The people 
were at first somewhat prejudiced against the cassava, owdng to 
}t being of a slightly different variety from that usually grown 
in the island. Most, however, >vas planted. Her Majesty’s ships 
Tribune , Pearl and Alert brought supplies and the small 
Royal Mail coasting steamers were invaluable in despatching 
seeds and plants to the outlying relief centres. By the mid¬ 
dle of October the potato-vines had thriven so well in some 
plaees that large stocks were available fo~ supplying other 
districts. Later, sweet potato became so exceptionally abund¬ 
ant that all danger of scarcity of food was at an end. 

No opportunity was lost in impressing upon the people the 
wisdom and necessity of planting the seed and that without 
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delay. Only a few eases were known of wrongful use of the 
seed, it being, with very few exceptions, put to the use intended. 

The following is a return of the total quantity of seed and 
potato-vines distributed in connection with the hurricane from 
the Botanic Station : 


Ears of corn (loose) 

,, ,, ,, (packed) ... 

Shelled corn 
Black-eyed “ Peas ’ . . 

Red Beans 
Cassava sticks ... 

Yams (packed) ... 

„ (loose) . 

Potato vines 


18.457 ears 
7 barrels 
81 bushels 


10 packages 

11 bags 
185 plants 
150 bundles 


In order to encourage the growing of other food sup]>lics 
cabbage, carrot and turnip seed were obtained in December from 
John L. Childs’ of New York, and distributed in small packets 
to those likely to make good use of them. Acting on instruc¬ 
tions from His Excellency the Covernor, 1 visited the outlying 
districts and advised the cacao cultivators as to the best meth¬ 
ods of promoting the restoration of such trees as could be saved, 
in the hope of securing a crop the following year. I also en¬ 
couraged those engaged in rehabilitating their provision 
grounds, and ascertained to what extent the smaller cultivators 
had made use of the seed etc. supplied them. These visits 
were continued during November and December 1898, and the 
early months of 1899. 

My official reports have already been published by the 
Colonial Office amongst other correspondence relating to the 
St. Vincent hurricane. 

For some time, the cacao grower’s were very despondent 
about their cultivation, but the rapid way in which the trees 
recovered caused them to take heart again, and, during the 
latter half of last year, planting operations were fully resumed. 
The supply of plants at the local station proving inadequate 
to the demands made upon it, the Imperial Commissioner of 
Agriculture made arrangements resulting in the following wel¬ 
come consignments amongst other s : - 


From Dominica Numerous plants and li cwts. of 
Liberian Coffee berries. 


From Grenada 5,000 Arabian coffee plants. These have, 
been supplied to small holders un¬ 
der the Peasant Proprietary Scheme. 

St. Lucia also contributed largely. 


The cacao trees at the Station have borne well this season 
and the best pods are being utilized to raise an extra large stock 
of seedlings in view of demands likely to arise during the cur¬ 
rent year. 

The following table illustrates the number and character 
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of the economic and other plants raised at the St. Vincent 
Botanic Station during the year 1898 


Name. 

l’lanls 

Plants sold 


issued free. 


Liberian Coffee . 

3,200 

3.240 

Arabian „ . 

20 

6 

Sierra Leone,, . 

53 

50 

Cacao .. . 

9,842 

2,588 

Nutniog . 

895 

233 

Black Pepper. 

0 

— 

Clove . 

57 

70 

Cinnamon . 

11 

17 

Kola . 

81 

40 

Vanilla . 

12 

— - 

Gros Michel Banana 

420 


Orange ... . 

254 

40 

Citron . 

2 

. . 

Mulberry . 

81 

- - 

Crape Vine . 

10 

9 

Himalayan Raspberry . J 

09 

7 

St. Vincent 

72 


Jamaica Wild Strawberry.. 

147 

9 

Red Alpine „ 

24 

3 

India Rubber . 

50 


Eucalyptus . 

5 

— 

Melaleuca . 

1 


Sa pod ilia . 

— - 

4 

Mango .1 

— 

2 

Ginger . 


100 

Mahogany . ..i 


48 

Pine Suckers. 

— 

12 

Shade Trees. 

— 

30 

Miscellaneous . 

450 

538 

Totals . 

15,705 

7,058 


PACKETS OF SEEDS DISTRIBUTED FREE. 


Cabbage 

Turnip 

Carrot 

Tobacco 

Lettuce 4 


75 

70 

70 

4 

75 


Total ... 294 


In addition to 12,000 Liberian coffee berried. 






















280 


The President : The next paper is one kindly prepared by 
Dr. H. A. Alford Nicholls who, unfortunately, is not able to 
be present to-day. In his absence the paper will be read by 
Mr. Francis Watts. 


SUGGESTIONS FOR INCREASING THE USEFUL¬ 
NESS OF BOTANIC STATIONS. 

HY H. A. ALFORD NICHOLLS, C.M.G., M.D., F.L.S., C.M.Z.S. 

The principal Botanic Stations in the West Indies have 
now been in existence for ten years. They wen* established 
that they might materially assist in restoring the fallen for¬ 
tunes of these fruitful islands. Several of them, viz., those 
in Dominica, Grenada, St. Vincent and St. Lucia have be¬ 
come fine botanic gardens, and they have been of great 
assistance to the* planters by supplying them with seedling 
plants of economic value, and by introducing new plants 
or new varieties of plants into the various colonies. Othet 
Stations, such as those in Antigua and St. Kitts, have not yet 
been so successful owing to various causes some unforeseen. 

FUTURE OF BOTANIC STATIONS.* 

All the Botanic Stations, however, have now entered into 
a new and happier phase of existence. They are no longer 
hampered in their work by inadequate funds grudgingly grant¬ 
ed for their maintenance ; and they are all under the supremo 
direction of Dr. Morris, the Imperial Commissioner of Agricul¬ 
ture- whose efforts to regenerate these islands years ago 
brought the Stations into being, and who naturally will leave 
no stone unturned to ensure their success. 

When the Stations wore established they were expected to 
help to introduce new agricultural industries into these colonies 
and to assist in rendering existing products of the soil more 
profitable. But I believe that, by striking out in new lines 
and by an extension of present plans, they can exert far greater 
influence for good on planting enterprise in the future than 
they have done in the past. The matter is, of course, one to 
be determined by executive authority alone; but, in this assem¬ 
bly of what I may describe as the intellectual aristocracy of 
West Indian agriculturists and educationists, it is right and 
proper that such an important cpiestion should be fully dis¬ 
cussed. 


* Note added A Botanic Station, as distinct from a Botanic Garden, is 
usually a smaller establishment chiefly devoted to raising and distributing 
economic plants and^ssisting in the development of local industries. The 
oflicer-in-charge of a Botanic Station is a Curator, while the ollicer-i 11-charge 
of a Botanic Garden is a Superintendent. The higher title ot Director is 
reserved aw in Jamaica, Cej Iod &c, to an officer in Executive charge ot sev¬ 
eral establishments forming a recognised Department of Government. |Ed. 
W.I.B.1 
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SUGAR CANR EXPERIMENTS. 

A large number of those present here to-day are engaged 
almost entirely in working for the ultimate prosperity of the 
sugar cultivation in the West Indies and British Guiana. They 
have already done some splendid work, and they have laid 
the foundation of further work that will, it is hoped, result 
in the sugar cane flourishing in these colonies in the future 
as it has done in the past. Under such men as Professors 
Harrison and d’Albuquerque, and Mr. Bovell, the experimental 
station in Barbados has placed itself at the head of those 
establishments formed for the improvement of the sugar cane 
and its cultivation. And the reports on the experimental plots 
attached to SkerritUs school in Antigua have enabled Mr. 
Watts to make a reputation for himself and the Colony in the 
application of scientific processes to the sugar industry. In 
Barbados and Antigua, (as also in British Guiana,) the sugar 
cane receives most attention, and others can speak best of 
what can and should be done in the future to push on such 
scientific work in these Colonies. 1 propose, therefore, to con¬ 
fine my remarks to matters affecting wliat are called “new,” 
“secondary,” or “minor” industries ; but what are, in some of 
the islands, really the staples on which the fortunes of the 
people are likely to depend. 

NKW INDUSTRIES. 

It appears to me that sufficient effort has not been made to 
introduce new industries that may take the* place of cane culti¬ 
vation in some of the islands, and that may supplement that 
cultivation in others. 

In official reports, in government despatches, in speeches 
in the Imperial Parliament and the local legislatures, and in 
the press both in the West Indies and at home, the establish¬ 
ment of “ukwv industries ” in these islands has been a con¬ 
stant theme. Had as much time and energy been thrown into 
the fostering of these new cultural industries, as lias been 
expended in w riting and speaking about them, the prosperity 
we all so much desire would doubtless by now be within mea¬ 
surable distance. But no amount of writing and speaking will 
induce planters in these islands to start new cultivations sim¬ 
ply as experiments. Indeed, considering the general financial 
embarrassment of the people, brought on by the overwhelming 
■wave of depression that has passed over the West Indies, it can 
scarcely be expected that the planters can venture to embark 
in undertakings that, from want of technical knowledge or by 
reason of other causes, are likely to turn out unsuccessful. 
What is required, therefore, is to demonstrate by actual results 
that the cultivation of certain crops, in certain West Indian 
climates aiid soils, will give a margin of profit instead of a dead 
loss. And herein lies, it appears to me, the true and the best 
work of the Botanic Stations. The mere introduction of a few 
plants of any particular kind into an island, and a paragraph 
or two directing attention to them and their uses published in 
annual reports, are not sufficient. The plants may flourish iu a 
Botanic Station under the skilful management of its Curator 
and hi9 trained assistants, but that fact does not demonstrate 
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to the people that the plants, if cultivated by the acre on aver¬ 
age soil in various situations, will do well and give remunerat¬ 
ive returns. 

It is of little use to take the ordinary planter of the islands 
to the corner of a garden and to show him a plant, and then to 
tell him to “ put in” several acres of it as it is likely to give a 
profitable crop. Ho will naturally ask : What will it cost per 
acre to bring it into the bearing stage ? What must I expend 
in harvesting the crop ? How much produce per acre can I 
depend on reaping ? Have you made a shipment of it to the 
open market? And, if so, show me the account sale? If you 
cannot answ r er all these questions satisfactorily, the planter 
will shake his head, and perhaps he wil 1 tell you : “ l 

can now hardly make both ends meet. My property is 
mortgaged, and J am nearly ruined. My London merchants 
will not advance money to me for experiments; and, even 
should they offer such an advance, T would be foolish to 
run further into debt by accepting it. Your advice to me 
to engage in this new industry might prove excellent, but 
it might prove otherwise. In my situation therefore, ordi¬ 
nary prudence renders it necessary for me to abstain from 
experiments that entail considerable outlay as they might 
lead to my utter ruin.” It appears to me, gentlemen, as I 
feel certain it also appears to you, that a planter in such cir¬ 
cumstances would be perfectly right in adopting such a 
resolution. It would bo far better for him to go on trying to 
“ make both ends meet ” than to take steps that might plunge 
him and his family into the ruin lie lias staved off by inces¬ 
sant hard work and rigid economy. 

ANTIGUA AND ST. KITTS. 

Antigua and St. Kitts are eminently adapted to the cultiva¬ 
tion of the sugar cane as Mr. Watts can tell you, and it is to be 
hoped that they Avill still continue to bo “sugar islands.” Their 
inhabitants, however, are now desperately poor, and the estab¬ 
lishment of other industries side by side w ith cant* cultivation 
would be a boon to the islands, the government and the 
people. To my knowledge, within the last fifteen years, at¬ 
tempts have been made to introduce new industries into these 
islands; but, owing to misdirected efforts, or by w ant of 
technical knowledge, they have failed. 

There are now no resident men of wealth able to devote 
capital to further experiments on these lines, and thus all such 
enterprises are at a standstill. 

EXPERIMENTAL CULTIVATIONS. 

For the future welfare of these islands I urge such experi¬ 
ments should be made. But, who is to make them ? A satisfac¬ 
tory answer to such question is not far to seek. Such important 
work—if carried to a successful termination—will, l am satis¬ 
fied, do as much gbod to the agricultural interests of the islands 
as any other scheme conceived for their regeneration. It is 
therefore, it appears to me, the proper task of the Department 
of Agriculture to set to work without delay to inaugurate these 
experiments. The best machinery possible for the work exists 
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in the Botanic Stations, and in all the islands the local govern¬ 
ments can provide the land if the Stations are insufficient in 
area. The first tiling to he done is carefully to consider what 
is already cultivated in each of the islands, and what new cul¬ 
tivations are likely to prove successful in them. Then let there 
be laid out experimental plots of those plants selected for trial. 
The plots must be sufficiently large to afford definite results 
from which may be demonstrated, without any element of error, 
the fact that the plants will, or will not be suitable for exten¬ 
sive cultivation in the island. Should an experiment fail after 
a fair trial, much w ill be gained: for planters will then know to 
a certainty that the plant in question will not pay to grow. 
Should, however, an experiment xuccccrf much more will be 
gained, for then the planter will have had an object lesson in the 
cultivation of what has been demonstrated to be a paying crop 
suitable to both soil and climate. 


K X l*EKIM KNTAIj IM,()TS. 

In the proseention of the experiments the following rules 
should l>e rigidly observed : 

(1) The experimental plots should lie of not less than an 
acre in extent, so that reliable estimates can be made on the 
acreage* that may In* planted later on. 

(2) Most eareful accounts should lx* kept of the expendi¬ 
ture in preparing the land, in planting, in the cultivation, in 
reaping the crop and in packing it for exportation, so that 
accurate statements ran be drawn up to show* the outlay and 
the profit or loss. 

(8) The produce should be shipped to the open market 
through some commercial linn, so that the result in money 
return will correspond with that to begot by anyone who may 
later on embark in the new’ cultivation. 

(1.) The results obtained, and all details of the eost of the 
experiments, should be published for the information of the 
people who would then have reliable figures to work on. 

(5) The experimental plots when laid out, should form the 
subjeet of a leaflet or pamphlet to be w idely published, in 
order that the* attention of tin* people generally may be 
directed to the matter. 

(0) When any particular operation in connection with the 
experimental plots is about to be taken in hand, notice there¬ 
of should be published in order to permit those who are 
interested to attend. 

By the adoption of sueli a plan, in a few years most valu¬ 
able knowledge w ould be at the command of all the people; 
and doubtless, by prosecuting varied experiments industrious¬ 
ly and systematically, before long the Agricultural Department 
W’ould be in a position to demonstrate to expectant planters 
that by engaging in certain new* cultivations* there would be 
more than the promise of ultimate success. 


DOMJNU'A, (JRKN ADA AND ST. 1ACJA. 

In Dominica, Grenada and St. Lucia there is perhaps less 
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urgency for the adoption of the plan, for in these islands 
some of the misnamed “ minor ’* cultivations are well estab¬ 
lished and by them a dawning prosperity has been brought 
about. In Dominica and, I believe, in some of the other island 
Stations, small experimental plots have already been laid out 
but the plants grown are those that are known to the people 
and that already exist under cultivation. What is required is 
to experiment with plants that promise to give profitable 
returns and that are little known to the people. Thus, Mr. 
Watts with his usual foresiglitedness, some years ago wrote 
and spoke concerning the success that should attend the cul¬ 
tivation of oil-yielding plants in Antigua; but, I believe, 
nothing has been done in the way of experiment to demon¬ 
strate to the people that such staples could and should be added 
to the island exports. 

MOUNTAIN BOTANIC STATIONS. 

In mountainous islands like Dominica and St. Lucia, the 
high lands are still practically untouched by human industry, 
and yet they are capable of growing a diversity of products ; 
and of supporting in comfort, if not in affluence, a large popula¬ 
tion. In such islands, therefore, a small hill garden should be 
opened at which experimental plots could be laid out in cultiva¬ 
tions suitable to the mountain climate and soil. The land 
would cost nothing as the greater part of the higher zone is 
Crown property; and, by proceeding on a small and econo¬ 
mical scale, there need not be great expenditure of money. In 
this connection it should be remembered that Europeans can 
labour and live in health in the mountains of the Lesser Antil¬ 
les. In Dominica, at an elevation of 2,000ft. above the sea 
level, the average temperature is below 70°F., and there is no 
malaria. A few young Englishmen have already come out to 
settle in the island, and they are doing well. Were the natural 
advantages, the pleasant climate and the healthiness of the 
mountain lands of the West Indies made generally known, 
European settlers would doubtless soon be attracted to the 
islands. But these mountains lands are still covered with 
virgin forests, and in some of the islands they are unknown 
except to a very few adventurous persons. They form an exten¬ 
sive undeveloped estate of the Crown; and, in order to bring 
about their development experimental cultivations conducted 
on the spot are necessary,—hence the importance, in any com¬ 
plete scheme adopted for the regeneration of these islands, of 
the establishment of mountain Botanic gardens. At the last 
Agricultural Conference I strongly advocated the establishment 
of such hill gardens or stations, and the opinions on the subject 
I then gave expression to have been strengthened by wider 
knowledge and fuller experience. 

PREPARATION OF AGRICULTURAL PRODUCE. 

Another matter that might well engage the earnest atten¬ 
tion of the Department is the question of the preparation of 
produce for the market. In those islands in which there is a 
peasant proprietary, a very large sum of money is annually 
lost to the agriculturists by the low price obtained for the 
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produce in consequence of the sale of badly prepared crops. This 
is more especially the case in regard to cacao, for inuch fine 
“wet” cacao - that should retch good pi ices when fermented 
and dried is sold at tin 4 low est rates in consequence of ignor¬ 
ance* and carelessness in its preparation. 

MUSKIWIS OF W'ONOMIC PROIHRTH. 

Much might lx* done to overcome such evils by the forma¬ 
tion, in the !>otanb # Stations,on a modest and inexpensive scale, 
of Museums of Economic products. In these Museums should be 
exhibited the various products in all stages of preparation. 
And, besides the properly prepared product, there should be 
shown the ordinary ill-prepared one, so that the differences in 
each could be easily seen and understood. Suitable package's 
for each product should also Ik* exhibited or figured, care 
being taken to select such packages as are best liked in the 
markets. 


MACHINERY. 

And, again, in those islands where there is a peasant pro¬ 
prietary there* should be exhibited small and inexpensive 
machines used in preparing such products as collet*, essential 
and other oils, maize Ac. 

As an illustration of the utility of such a plan, J may point 
out that a considerable quantity of excellent maize is grown on 
the windward side of Dominica. The small crops an* reaped 
and the cobs art* laboriously MicUed by the peasant proprietors 
and their children with their hands, and the corn is then 
brought into Korean for sale. lhit. as the preparation of the 
produce by kiln-drying is utterly unknown to the people, their 
unruled maize* gets mildewed and eaten by insects in a short 
time, and so it is often sold at a very low price as it will not 
keep, whilst American corn which has been kiln-dried is im¬ 
ported constantly. In this instance the use of a small hand 
rorn-sheller. that would cost only a few shillings, would save a 
great waste of t ime and labour: and a few object lessons in 
drying the corn by a simple* process would doubtless lead to its 
adoption, thereby greatly enhancing the* value* of tin* product 
and driving the imported article* cut e>f the local market to the 
gre*at adxantage e)f* the* people*. 

AN A<*KICl T LTURAI, LIBRARY. 

Finally, I would\sugge*st that there should be* attached to 
e*ach Hotanic Station a small Ue*ft*re*nce library, e>f works on 
agricultural subjects, te> be thrown open le> the public. This D 
mdly a great ne*eel that eould be c*asily supplied. Most of the 
(hirateirs ahvaely possess a number e>f books that have been 
purchased for their official use*, and they are in the constant 
receupt e>f reports, bulletins and either publications from 
botanical and agricultural establishments in various parts of 
the tropical world. Many e>f the planters tvould often be most 
glad at times to refer te> works on agricultural subjee*ts, but 
they do not possess the books and they have* no means of ob¬ 
taining them. The expenditure of £20 a year by each Station 
on works of reference would, before long, enable a most useful 
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library to bo formed which would be of great benefit to the 
official staff as well as of undoubted utility to the agriculturists 
of the islands. Very likely, too. were such a library established 
at each Station, many additions would be made to it by the 
gifts of spirited residents. 

It will bo seen, from these remarks, that what I advocate is 
the wide dissemination of knowledge on planting matters in all 
these islands. That knowledge, however, must be practical as 
well as theoretical, and above all, it must be exact. 

It is not enough to exhort the people to study scientific 
agriculture, and to tell them to do this and to do that. They 
must he taught by object lessons and by experience gained in 
the cultivation of crops in their own isolated districts. Most 
of them are sceptical of the so-called u new products,” because 
they know that persons have tried to grow them and have 
failed ; and they do not, or cannot, put down the failure to the 
misdirected efforts of uniiistructed persons. The people must 
see the plants cultivated and brought to the bearing stage, and 
the crops reaped and sold, and they must be satisfied by numb- 
takeable evidence that profit lias resulted, before they will em¬ 
bark in the industry. 

One of the most paying cultivations now existing in 
Dominica is that of the lime. The lime tree thrives and gives good 
crops in all parts of the island up to an elevation of 1000 feet 
above the level of the sea. Hut it was not until the late Dr. 
Imray who was the greatest benefactor the island ever had 
was seen to be making money out of the produce of the lime 
tree, that his advice and assistance 1 in extending the new indus¬ 
try were aeeepted. From Dr. ltnrny's action started the 
regeneration of Dominica. From the work of the Imperial 
Department of Agriculture we hope to see the regeneration of 
the West Indies generally. 


DISCUSSION. 

The President : Dr. Nieholls is well known as the author 
of “ Tropical Agriculture”, and one who takes a deep and 
practical interest in efforts to benefit those Colonies. At Domi¬ 
nica new industries loom large because, as Dr. Nieholls rightly 
states, they are “ the staples oil which the fortunes of the 
people depend.” Limes, essential oils, cacao, coffee and 
orange's are Dominican products, that are already exported to 
the value of about £50,000 per annum. The Botanic Station 
in this island is one of the most promising of any in the West 
Indies. The distribution of economic plants has averaged about 
40 000 per annum. This work alone is most valuable' in assisting 
local industries. How far this and other Botanic Stations can 
undertake the experiment and sample cultivation suggested by 
Dr. Nieholls will depend on the amount of land and the funds 
available iu each case. I am heartily in sympathy with the 
general trend of his remarks. Many points mentioned in the 
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paper have already received attention and I know I can fully 
rely on the active co-operation and support of the Curators 
who in many cases have so long and so strenuously striven 
to render the Botanic Stations ot* service to all concerned. 
When the Agricultural Schools, with their special series of 
experiment cultivations, are started, as also the local or sample 
plots in the country districts, under the charge of the Agricul¬ 
tural Instructors, T have every reason to hope that all reason¬ 
able assistance in cultivating and curing new products will be 
within reach of all classes of the community. 


OBSERVATIONS ON PACKING AND TRANSPORT 
OP PLANTS, FRUITS AND SEEDS. 

BY .1. H. HART, F.L.S., 

Superintendent, Royal Botanic Gardens, Trinidad, 

To insure the successful packing and transit of any 
commodity, it is first necessary to be certain that the material 
to be sent is in a lit state to be packed. Plants, fruits and 
seeds are no exception to the rule. 

In the first place, a plant should be well rooted, well estab¬ 
lished, not overgrown, nor too small. It should be clean and 
free from injury and disease (parasitic insects or fungi,) and 
should carry a certain number of foliage leaves. 

A fruit should be full grown or mature, but not fully ripe, 
free from bruises of any kind. The stalk should not be pulled 
out, but clean cut. The exterior of the fruit should be per¬ 
fectly dry. 

Seeds should be freshly gathered, not kept in hand longer 
than actually necessary. 

The following are a few of the various methods recom¬ 
mended for packing plants, fruit and seeds. 

PLANTS. 

The art of packing plants consists in maintaining their 
vitality uninjured, while in the packed state, and in securing 
them from damage during transit. 

The best appliance in which to enclose plants which have 
to be sent long journeys is the Wardian case. This may be 
briefly described as a glass-roofed, wooden box of any required 
dimensions. 

Plants in the tropics are nearly always in a growing state, 
and, excepting bulbous plants, they can seldom be packed in a 
resting condition. There are some plants, how r ever, such as 
agaves, orchids, cacti, &o., which travel well, if packed in dry 
shavings, in a well ventilated, ordinary, packing case. Roses 
and plants of like character, coining from a temperate climate, 
are best packed in the autumn in the resting condition, but 
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they should have sufficient moisture in the packing about the 
roots to sustain growth when they reach the high temperature 
and humidity of the tropics. 

The Wardian case is primarily intended to preserve the 
vitality of growing plants by affording them sufficient mois¬ 
ture, light, and air. This is effected by constructing the case 
in a certain manner, thus keeping up a regular supply of mois¬ 
ture for the use of the plauts. Plants in Wardian cases are 
given only sufficient ventilation to prevent the interior temper¬ 
ature reaching an excessive height. 

There is considerable variation in the form adopter! by 
different packers in constructing their cases. 1 have prepared 
diagrams of three of the most common forms : — 

No. 1 has a roof sloping one way only; No. 2 has a gable 
roof with a flat, boarded top; while No. 8 lias a sharp pointed 
gable roof. No. 1 is the cheapest, No. 3 the most expensive. 
No. 1 is the cheapest, because it is of very simple construction, 
but it has several disadvantages. It does not allow much head 
room, and from its form it offers a tempting seat to the loung¬ 
ing passenger, resulting in broken glass and damage to its 
contents. It is of the utmost importance that the glass of a 
Wardian case should be kept intact, otherwise, the contents are 
liable to serious injury from drought, sea-water, rats, mice, 
&c.; in fact, the main object of the case is destroyed, when the 

The form of ease 1 have called No. 
1 doe-, not permit of easy handling 
without upsetting: for, if lifted by 
the handles, one side is found to be 
heavier than the other, and the ease 
turns a somersault. A well packed 
case, however, should be capable of 
being turned completely upside down 
without injury. The condensation, 
which takes place on a glass roof with 
one slope, will of course be delivered 
on one side of the case only, and thus 
the packing material around the roots on the higher side of the 
case will be gradually deprived of its moisture and the plants 
on that side will suffer. This ease is not nearly so stromr as 
No-?. 2 and 3. 

The chief advantage of No. 2 is 
that it gives a larger amount of room 
for the same “ship’s measurement” 
than No. 1, but it has the serious dis¬ 
advantage of having a flat top. This 
flat top condenses moisture, and the 
water accumulates on the smooth sur¬ 
face of the wood in large drop-*, and 
these, instead of running down on 
the inside of the glass, as in Nos. I and 
3, fall into the centre of the case, and, 
if they happen to be delivered full on 
the stem of any plant that plant is very likely to be killed 



glass is broken. 
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before the end of its journey. No. 2 when carried on deck, also 
admits of use as a scat. 

The third form of case is that 
generally used by the authorities of 
the Royal hardens, Kew, and it is in 
the writer’s opinion better suited to 
the transport of plants for long dis¬ 
tances than either of the others. The 
condensed moisture of the interior is 
equally distributed by the sloping 
glass roof. 

The only fault attached to this 
ease is that by “ ship’s measurement”, 
taken to the pointed apex of the roof, 
it has more cubic contents than Nos. 
1 and 2, but this is probably more than compensated for by its 
not affording a deck seat. This ease has an ml vantage over 
No. 1 in that its centre of gravity is much lower, reducing 
the risk of turning over wlum handled. 

Wardian eases should always be packed under cover, the 
plants should be ready some time before, and should be in that 
condition known to cultivators as “damp” (i.e. neither in want 
of water, nor too wet.) 

Cleats should be arranged in the, interior of the longest 
side of the ease, having notches one inch deep and some three 
or four inches apart, into which cross bars should fit when the 
plants arc all in place. The packing material should be light 
in weight and somewhat absorbent, such as leaf-mould, peat, 
or cocounut refuse. As the plants are placed in the ease, this 
material should be packed neatly around the pots and rammed 
iirm with a rod small enough to enter all the interstices. When 
finished, the surface of the packing should be level and the 
rims of the pots just covered with the packing material. Clay 
pots, the new metallic pot, or pots of bamboo may be used. 
When plants are turned out of pots, each plant should be tied 
up in sacking into a solid ball before packing. No plant should 
ever be placed loosely into the packing of the case. It is bet¬ 
ter to place the plants regularly in rows lengthways, and when 
the packing is iinished, or while it is proceeding, some coarse 
straw or dry twigs should be placed between the rows and 
these will keep the packing iinu when the bars are in place. 
The bars, one inch square, should cross the box from side to side 
fitting into the notches of the cleats. A similar cleat with 
notches will now take the ends of the cross bars nearest the 
packer, and, being well pressed down, should be screwed or nailed 
securely. The eleating should be sufficiently strong to prevent 
the (lacking from moving, even if the case is turned upside 
dow n with considerable concussion. The packing being finish- * 
ed. it is wdl to sprinkle the interior of the case with a little 
water, but great care must be exercised in this matter, as too 
much or too little may mean the destruction of the plants. 
The best plan is to park the ease two or three days before 
it is required for despatch, and to close it up when seen to be 
in exactly the right condition. This condition however is one 




which only the experienced eye can secure, and cannot be 
described. 

All Waidian eases should be glazed with rough plate* glass, 
but if clear glass is used it should ha\e a coating inside of white 
paint, to keep out direct light. The glass roof should be pro¬ 
tected by cleats of wood of sutlicient strength, placed at inter¬ 
vals which will not allow corners of other packages to break 
the glass. It has been stated that a great deal of the safety of 
the plants in a Wardian case 1 consists in ha\ing the glass un¬ 
broken. If this unfortunately happens, the Ineakage inay be 
temporarily repaired by pasting a paicel label, or piece of 
light (*loth, o\er the fracture; this will often sa\e a valuable* 
lot of plants from ineparuble injury. It is a good plan when 
shipping plants to put a notice to this effect on the ease. 1 
have always found ship-,' olliceis willing to attend to such 
a trifling matte* if it 1 ^ biought to their notice*. On om* occa¬ 
sion I observed a captain regulail) siipci intending the* wash¬ 
ing of decks ne*ar n large* ease* of \uJuuhlc plants, in fact, lie 
looked after it better than tin* owner. 

Plants send from the t topics to the teunperate* zone should 
only be despatched when the*ie*is no dangei of cold we*atlicr 
on the* vo>age. Pol many )e*ars the* Tiinidad I >e*pni tnuuit 
lmsarraugcd to send plants to Fuiopc and America only din¬ 
ing the summer months, as it had been found that ninety 
per <*ent. of the faihues weie due* to lia\ mg to pass through a 
low te'inpei’ature llene*e* all our ai inngcmeiiU aie made for 
June, July, August and the eai 1) part of Septembei. 

Plants coming to the ttopics from hot houses in temperate 
climate's can only be* sent with ecu tain safety dining these 
months. Occasionally the) ma> come* through w illi safely at 
other time*s but tiie*re is always the chance of* the ir ge*tting a 
cold snap in the ('humid, or on a railway phitfoim, or wliarf, 
w hich may seriously mjiueoi de*slioy lhe*m. 

Orchids in the*ir glow ing stage's should alwavs he* se*nt in 
Wardian cases, but il ie*stmgoi eliie»dthe\\ ma) s.ift‘1) lie send 
ill ordinar> close*d e iiss, p ie ke*d loosed) indi) wood shavings, 
and well v cut ilate'd h) small ope*mngs. coveted with pcifoia 
te*d /ine* to ke*e*p out iats, mice* ike. r rhe*ehi(*f pond m packing 
plants of this (dass is to support them with tlu* parking. at the 
same time* allow ing siddeie'nt ventilation topieveut ienmenia 
turn, or mould fungi accumulating on the* (uhe*is 01 l(*ave*s. If 
packed in large e‘ase*s, plenty oi struts 01 lui- should be* nailed 
in the case*s stretching from one side to the* othe'i to take* off 
the weight of the plants, and not allow the*ai to pre*^s too heavi¬ 
ly one* upon another. Orchids are* bc-d sent imme*diafely 
after lloweuing. 

% Filmy ferns (spe*cies of Tric/ioanm* s and // i/un nuph ijlhun) 
archest sent in tiglit casis (eve*n tin line* 1 ciss m i\ In* used), 
parking the plaids l^ct vv ecu la) e*i s of sol ( damp mo*s. so as to 
form with the* terns a soft. we*1. spoilt*' mas-, all lluoiigh. 
Mail) lowland ferns hum vvi*t di-dncts. sue h a bmuut and 
Mu rail ui, will uJUo go well by this method, but feuis, as a i ule. 
mubt be in Wardian cases. 
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A case of filmy ferns sent to Kew, as above described, during 
the past year reached that establishment in excellent condition. 

In packing plants from the open ground, for local trans¬ 
port, care should always be taken to water copiously before 
taking them up, so that they may contain a large amount of 
moisture, and their vitality be better preserved during transit. 

Care should always be taken to prevent the exposure of 
the roots of any plant to dry air or sun, as a few minutes will 
often do an immense amount of harm. 

FRUIT. 

My first experience of packiug fruit for ocean transit was 
in October, 1878. In that year, I sent a box of Nova Scotia 
apples from that country to England. I ventured to mention 
at the time to Dr. Masters “ I think Nova Scotia bids fair to 
become the apple-producing country of the future.” How far 
this has been realised is within the knowledge of many who 
have seen these apples in the English market. My consign¬ 
ment was a successful one; Dr. Masters reported: 44 They 

were packed in coarse sawdust and came to hand almost with¬ 
out a bruise.” These apples were among the first, if not the 
first, sent to England from Nova Scotia. To-day the trade is 
of considerable dimensions. I mention this to show that by 
good packing much may be done in the way of exciting inter¬ 
est in new productions in suitable markets. 

Some people hold that only valuable goods are worthy 
of good packing, and that cheap things will not pay to pack 
well. Such arguments are fallacious. So far as my own ex¬ 
perience goes, whatever is worth packing at all is worth pack¬ 
ing well, for even if the packing costs more than the article 
itself it should nevertheless be put upon the market in the 
best possible condition. Cheap and ineffective packing is dear 
at any price. It is clear that it is better to expend 20 
per cent, on packing, rather than lose 40 per cent, or 
50 per cent, of the returns owing to defective packing. West 
Indian orange growers have been heard to say : 44 We cannot 
afford to pack the same as the Mediterranean people.” The 
reply is clear. 44 Then do not expect to get a market for your 
goods.” There can be little doubt that in the fruit trade the 
profit comes chiefly in the economy with which the packing is 
carried out. By economy, 1 do not mean cheapness. There is 
economy in effectiveness, as well as in cheapness. It is cer¬ 
tainly false economy to pack fully ripe oranges in barrels for 
cheapness. 

With fruit, as with plants the material must be in good 
order. It Avill never pay to shake down the oranges from the 
tree to the ground, carry them for miles in a cart and then 
shunt them into a barrel. Success can never attend such 
handling, for all fruit must be handled as carefully as eggs. A 
blow that would crack an egg, will certainly destroy a fruit; 
and if such fruit is packed, no matter how carefully, it will 
assuredly arrive at its destination in bad order. To secure 
arrival in good condition ail fruit must have been carefully 
gathered, and, without exception, treated in the most careful 
manner to prevent bruising. 
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Fruit also requires certain treatment previous to packing, 
to assist in securing safe transit. This treatment is what I 
would call “ hardening.” No fruit should ever be packed when 
freshly gathered, but how long it should remain must be learnt 
by experience, as a great deal depends upon the state of the 
weather. Oranges should be picked at least three or four days 
before packing, and laid out in single layers until all the 
moisture, or what is known as the “ sweat” of the fruit, has 
disappeared. To pack fruit when wet or damp, is to court 
certain failure. The full details of packing are too long to 
include in a paper of this kind. 

There is one point in connection with temperature which 
must be taken into account. If fruit, such as bananas are 
kept at too low a temperature they become “ chilled” and 
will rot before they will ripen. It has been frequently 
stated that to carry fruit successfully, it is necessary to use 
ice chambers. I believe this idea to be a mischievous one, 
and it has hindered in no little degree the problem of the safe 
transit of fruit. The Jamaica No. 11 mango was safely sent 
to England from Jamaica in 1873, when the transit took 21 
days from port to port. In 1875, and again in 1891 the 
mangosteen reached home from Trinidad in good condition. 
In no case, was cold storage used. Apples which reach the 
V est Indies in ice vessels, if packed near the ice are valueless 
for flavour, while those brought over in well ventilated pack¬ 
ages, stowed properly in a cool part of the ship arrive in 
excellent condition, and keep their flavour for a great length 
of time. 

The exact degree of temperature suitable for the cold 
storage of fruit is not sufficiently well understood. Some 
people take it to be at or near freezing point, while others 
adopt temjieratures of say 40 or 50° Fall.. This latter, 1 believe, 
would be a good tempei atiue for fruits grown in a temperate 
climate, but if we are dealing with tropical fruits it is probably 
too low. Cold storage at freezing point may do for dead meat, 
&c., but it is uot suitable for the preservation of fruit. Still, 
we must have cool storage, and how to obtain the desired 
temperature, must be decided by ship owners and by shippers 
of fruit. 

What is required is a well ventilated hold, maintained 
at a certain minimum temperature which should be some 
10° or 15° below that at which the fruit matures. Fruit will 
stand considerable hardship, provided it is carefully gathered, 
well dried and well packed. It is not easy to say, how¬ 
ever, 'which of these three conditions is essential. If a 
fruit is bruised in the picking, it is inevitably doomed to rot. 
If not carefully dried, it will almost as surely ferment and rot, 
and if squeezed or heated in the packing, it must arrive in a 
bad condition. 

The best cases for packing oranges are those furnished 
with trays admitting one layer only, with bars to take the 
weight when set on end. A very good and serviceable case is 
one having a capacity of two cubic feet and divided in the centre. 
In a barrel the lowest row has to sustain the weight of all 
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those above it, which may amount to something like three to 
four pounds per orange. The continued use of the barrel for 
oranyes and similar Jruit helps to bring oar beaatijut West 
Indian fruit into grare discredit. 

The package of pine-apples, lias to be conducted on the 
same principle. They should never be packed in barrels but in 
light crates, each fruit having a separate compartment. Small 
and indifferent fruits are rarely worth shipping and if in 
abundance should be preserved or Mild locally. 

Mangoes can be safely sent, if picked in the condition 
known as “full,” so as to gradually ripen duringtiansit. In this 
case, it is aho necessary to separate the individual fruits, and 
high class fruit should be packed in the manner adopted for 
apricots and peaches by European growers, namely in single 
compartments with soft packing material. 

The actual business of packing fruit is an ai t which ouly 
practice 1 can peilect and most of the failmes aie due to 
impel feet know ledge of the conditions which are necessary to 
success. 

A common idea exists that cultivators can, by planting at 
certaiu times of the year, get fruit such as mangoes ami pine¬ 
apples to ripen at certain seasons. This may sometimes be 
possible, but lam of opinion, after a (punter of a century's 
experience, that the control which can be exercised by the 
grower oa or the time of ripening h small, and cannot be 
depended upon for sueeessi\e seasons. If we could control wot 
and dry weather, in the same way as under glass cultixation, 
something might be 1 done; but until we ate in a position to do 
this, the mango and pine-apple season wdl be in June, July and 
August, the coffee crop will conic 1 in November and December, 
and cacao will ripen in June and November, with variations 
of dates irr aeeoidance w ith the reason. 

Tlieie is'great need for study of the possible means to get 
a crop of fruit out of season, for fruit out of season is well 
known to pay. 1 think however that more success will come, 
if the attack i 1 * carried on from a different direction. It is 
true that we might by withholding water imitate the diy 
season, and by giv ing water imitate the wet season; but still 
uncontrollable 1 differences would yet remain, for it is clear that 
avc could not control jthe state of the 1 atmosphere surrounding 
the branches (wen if we kept the roots dry, and we could not 
give the dry air coincident a\ ith the dry season, during rainy 
weather*, and if we kept a plant well watered, its branches 
would still be affected by the drought. 

The best means to obtain the end in view 7 , would bo to 
seek plants which ripen earlier or later than the general crop, 
and by selection obtain varieties which come in extremely 
early, or conveniently late and thus meet the demands of the 
“out of season’* markets. Selection of this kind is carried out 
in Em ope and America, and might equally w ell ans\A er in the 
tro)iics if a little attention was dewoted to the subject. 

I ha\e dig ressed somewhat from packing and transport of 
fruit but, 1 must plead the excuse, that we must know how to 
get our fruit before we can pack or transport it. 
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SEEDS. 

Some people are under the impression that the Botanic 
stations maintain seed shops, where any kind of tropical seed 
can be purchased in the same way as from seedsmen in temper¬ 
ate climates. It is not so. There are very few tropical seeds 
indeed, which can be safely kept for more than a month, a groat 
many which cannot be kept more than a week, and not a few 
whose vitality is destroyed in one or two days if not properly 
cared for. Thus, a seed shop untier European conditions for 
tropical seeds is impossible. 

Tropical seeds possess for the most part a very fugitive 
vitality, and are easily destroyed by an excess of either 
drought or moisture ; but more quickly by the former. Even 
if left exposed to air, the humidity of which is generally 
high, they suffer largely, but if in a position where the alter¬ 
nations of dryness and humidity can affect them, they are 
destroyed in a very short tune. 

Proper methods have therefore to be devised to keep them 
in a suitable state until they reach their destination. 

Such seeds as mango, cashew, nicker beans, some palms 
<fec., can stand a large amount of hardship and Avill keep for a 
long time, and may be packed in bags or boxes for transit. It 
is quite a different matter, however, with seeds of Artocar- 
j)UH , BrosimiUH, Amherst in. Cast ill oa , JIrvea, Cynomctm &c., 
&c. Such seeds must bo preserved in a suitable medium 
to keep them in good condition and preserve them for any 
length of time either in hand or on a journey. The best medium 
found so far, is the line dust or short fibre from the interior of 
the cocoanut, commonly called cocoanut refuse. This material 
is the lightest that can be employed and answers well for almost 
any kind of seeds. It is especially suitable for packing in tins 
for transmission by post. 

Another material which has been successfully used is 
weathered charcoal dust. New or unweatliered charcoal dust 
is just as bad for packing seeds as weathered dust is suitable, 
on account of its caustic character and the amount of moisture 
it will absorb from seeds packed in it. A danger with both 
materials is, that spores of certain fungi get into them and 
destroy the seeds they cover. 

Packing for delicate seeds should not be too dry or too 
Avet, but a happy medium between the two, just sufficient to 
prevent the seed losing moisture and insufficient to start it rap¬ 
idly into growth. On the whole it is better that seeds should 
germinate on the Avay than be kept too dry, provided the pro¬ 
cess of groAvth does not reach beyond a certain stage. 

Experience teaches that greater success is met Avitli if seeds 
are started on their journey as soon after harvesting as possible, 
and not kept a day longer than is necessary. If only required 
for home use, they are best sown as soon as possible after being 
gathered. 

There is another dauger to which even the hardiest of our 
seeds are subject, and that in, the attacks made upon them by 
ants, weevils, and other small insects. Seeds which have suf* 
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feral in this way are often to all appearance perfectly sound, but 
a close examination will generally show that the germ or grow¬ 
ing part has been entirely destroyed. The seed is therefore 
useless. 

Persons living in temperate climates, with no experience of 
the tropics, can hardly believe that seeds cannot be dealt with 
in the tropics as in temperate climates, viz, gathered, cleaned 
and placed in a “dry drawer ’* until required. Proof thati 
imported seeds will not keep is to be found in the universal 
complaint of the bad quality of the seeds which are on sale. 
Many trials of freshly imported seeds have been made at Trin¬ 
idad. As a rule, they have been found to be good on arrival, 
and to lose vitality exaetly in proportion to the time allowed 
to elapse since they were imported. 

Peas, which on fir«L airival showed a germination of 08 
per cent., kept for one mouth in a dry drawer will have their 
vitality reduct'd to lu per cent, and in three months’ time not 
10 per cent, will germinate. Other kinds of seeds are affected 
in a similar way. If the period of test, however, happens to be 
in the dry season, vitality will be found to be more persistent. 

These facts were recognised many years ago and have 
been met, by ordering periodical sup]dies at frequent intervals. 
Seeds can be kept for a greater length of time if they are import¬ 
ed in packages which have been sealed in dry air in the tem¬ 
perate zone and only unsealed as required. The best packages 
for seeds are small tins opening readily with a thumb piece, 
like Huntley and Palmer’s biscuit tins, or the tins used for 
packing Capstan tobacco. 

Continental seed-men adopt new methods quicker than 
English traders. The latter do not appear to exert themselves 
to keep the West Indian trade. 

The transport of seeds should always be made by the 
quickest route and by parcel post, where possible. Conse¬ 
quently they should be put up in light and handy packings. 

SUMMARY (a) plants. 

1. Always select healthy and u ell-established plants 

2. Use dry well-ventilated eases for orchids, cacti, bulbs, &c. 

3. Pack filmy ferns, mosses, Ac., in damp moss in closed 

cases. 

1. Pack plants in growth, or likely to come into growth, 
in Wardian cases, well battened down, and see that the 
case contains the proper amount of moisture before finally 
closing. 

5. Adopt the safest ease, and ventilate sufficiently. 

0. Take precautions to minimise risk of injury during 
transit; in particular guard against excessive illuminatiou, 
drought, displacement and movement of packing material, 
breakage of the glass changes of temperatme, and damage 
from salt water, animals, etc. 

7. When packing plants for short distances, it is sufficient 
to protect the roots and prevent rapid evaporation. 
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(b) FRUIT. 

8. Pick the fruit when mature, but not over-ripe. 

9. Let the fruit stand some time before packiug so as to 
ensure a hardened surface and freedom from moisture. Handle 
it as carefully as eggs. 

10. Pack so as to prevent movement and bruising, but do 
not squeeze. 

11. Pack in small eases, not in barrels, and use cheap and 
light packing material. 

12. Do not allow fruit to travel in too high or too low a 
temperature. 

18. To obtain supplies of fruit out of season, select early 
and late varieties. 


(r) SEEDS. 

14. Transport all tropical seeds as soon as harvested. 

15. l^eep seeds secure from attacks of ants and weevils. 

16. Pack shortlived seeds in damp cocoa-nut libre, or 
weathered charcoal refuse. 

17. Ship always by the shortest route. 

18. In the tropics import packages of European seeds in 
airtight cases, and open as required. 

[note added.] 

Extract from "Gardeners' Chronicle," No. (>7J+ -Vol. XXVI., 
Novnnber 1HUU, 

INFLUENCE OF DR VINO UPON THE GERMINATION OF PALM SEEDS. 

Seeds of Oreodoxa regia sent dry, packed in capsules of 
paper, did not germinate till after the lapse of one year and a 
half; whilst seeds sent in moist wood charcoal germinated in 
a few weeks after sowing. Comparing results, if was evident 
that out of about forty species of palms, only three oi four 
species germinated when the seeds were sent over here dry, 
and of these only *i few seeds ; whilst almost all the seeds of 
nearly all the species germinated when the seeds had been 
packed in a moist medium, and arrived in a moist state. —/)/•. 
Udo Dammer, Gross Lichtcrfelde , near Berlin. 


BEE-KEEPING IN JAMAICA. 

BY JAMES DOIDGE. 

Lecturer in Bee-keeping to the Agricultural Society of Jamaica. 

Modern be^-keeping in dovetailed hives, with moveable 
frames, may be said to have been introduced into Jamaica 
about five years ago. Previous to this period a few improved 
hives, called the u Simplicity,” were imported; but very few, 
if any, were successful. Great impetus was given to modern 
bee-keeping in Jamaica by Mr. George Nash of Mandeville 
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who started the first large modern apiary in dovetailed hives, 
in the parish of Manchester about 4 years ago. 

Tin* mgh the exertion of this gentleman, as a member of 
the Board of Management of the Jamaica Agricultural Society, 
queen-bees were admitted through the post —although the 
Post-master of Jamaica opposed it when first appealed to. I 
wrote on the subject to the Post-master General of the United 
States complaining that queen-bees sent me from different 
parts of America had been returned to the senders by the Post¬ 
masters of New York city and Boston. In reply he wrote me 
that if the postal authorities of Jamaica would receive them 
lie would issue orders accordingly. On receipt of this letter 
Mr. Geo. A. Douet, Secretary of the Jamaica Agricultural 
Society, brought it under the notice of the Governor, Sir Henry 
Blake, whose prompt reply was : “Certainly, Mr. Douet, orders 
will be issued at once to admit queen-bees through the Post- 
office.” Now, hundreds of pure Italian queens are imported from 
the States at a cost of from one to five dollars each. Before 
proceed ng further with this paper, I beg to be allowed to bring 
to the notice of the Imperial Commissioner of Agriculture for the 
West Indies that a dreaded disease called “ foul brood” is very 
common in Cuba and orders should be issued that no queens 
or bees be allowed to be imported into any of the West Indian 
Islands from that country. On this point T beg to refer the 
Commissioner to page 410 of Laugstroth “On the Hive and 
Honey Bee” and especially to tin* wood-cut on page 418 
taken from T. W. Cowan of London, the greatest living au¬ 
thority on the diseases of bees. As soon as we succeeded in 
being allowed to import queens into Jamaica our next task was 
to get bee-supplies placed on the free list of impoited goods. 
This was taken up by the Hon’ble B. B. Braham. Member of 
the Legislative Council for Clarendon. He placed the matter 
before the Colonial Secretary, the Hon’ble E. Evans, who 
promised to place bee-supplies oil the free list in the bill he 
was then preparing. This bill passed without objection, so 
bee-supplies will remain free of import duties for the next 
six years. A sketch of the history of bee-keeping in Jamaica 
would not be complete without mentioning the firm of Hooper 
Brothers. They arc Apiarians of long standing and importers 
of bee-supplies as well as myself. Two years ago they pro¬ 
duced 100 casks of honey of 400 lbs. each from 200 colonies of 
bees—that is, the honey produced during the first year was 
worth as much as the apiary that actually produced it. The 
great advance in modern bee keeping in Jamaica during recent 
years is largely due to Mr. Geo. A. Douet, Secretary of the 
Jamaica Agricultural Society. It was he who saw the possi¬ 
bilities of this branch of rural industry and brought it promi¬ 
nently before the Society who gave a grant of £50 to pay the 
expenses of a Lecturer to go over the Island and give demon¬ 
strations in every parish on modern bee-keeping. A second 
grant of £50 was afterwards given for the same purpose. Mr. 
Douet accompanied the Lecturer to the parishes of St. Thomas, 
Portland, St. Ann’s, St. Andrew’s, Trelawny, St. James, Hanover, 
Clarendon, Westmoreland and Kingston. On account of sick¬ 
ness Mr. Douet was unable to accompany the Lecturer to St. 
Elizabeth, Lectures have also been given in Manchester, but 
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the Lecturer being a member of the Central Manchester Agri¬ 
cultural Society these lectures were given under the auspices 
of that Society at Mandeville. In reply to the question, does 
modern bee-keeping pay? I say, Yes and Xo. It pays well, if 
well managed. It will not pay if carelessly attended to. My 
bees have paid from 85 to 75 per cent, on their first cost. A 
lady in Vere, in Clarendon parish, last season produced over 
10,000 pounds of extracted honey. She had only been in the 
bee-lmsiness a little over IS months. Several times she became 
discouraged, but, being a plucky little woman, sin* was deter¬ 
mined to go on “for one more season.” Ultimately she ex¬ 
tracted over 10,000 lbs. from 80 colonies of bees. 1 may intui¬ 
tion that a “colony” of bees is a brood nest and as many 
“ supers” or surplus boxes as may he needed. This lady used 
as many as live “supers”. She lives in an ideal location 
mangrove on one side with logwood and other honey-pro¬ 
ducing plants and trees on the other. 1 claim for this lady 
and .Jamaica the largest average crop of honey from a given 
number of hivt*s produced anyu here in the world. In regard 
to the difference between the results obtained from Hit* old 
box hives and those from moveable frame hives, tinring one 
of my lectures at Montego Bay 1 asked all present to hold up 
their hands who had ever kept hives on the old “turndown- 
box” plan. Many held up their hand*. I then asked one old 
man to state for tin* benefit of the audience what he considered 
a good average crop for one hive. lit* replied “ One and a half gal¬ 
lons, Sir”. This is equal to about 21 lbs. of honey. I asked a 
young bee-keeper from Port Maria to state the best crop from 
one improved liivc* he had produced. Ilis reply was A little 
over 400 lbs., Sir”. This crop was produced from a “12-frame 
hive” and a good strain of Italian bees. 1 consider an average 
crop of 112 lbs per colony for the whole apiary a very fair 
average. Of course the location, the quantity of honey-yield¬ 
ing plants in the* neighbourhood and, above* all, good manage¬ 
ment with gooel queens are all factors that must not be neg¬ 
lected. 1 hope* in the near future to be able to prepare a list 
of honey-yielding plants in Jamaica. Several bee-keeping 
friends in eliffeient parts of the island are already helping me 
in this direction. As soon as it is completed, F he>pe te> submit 
it for revision to the Director of Public Bardens and Planta¬ 
tions who, Jong ago, promised to give me the colonial as well as 
botanical names. This will be a valuable contribution to bee¬ 
keeping, not only in Jamaica but in the West Indies generally. 
Bees will pay on a coffee or any fruit-producing plantation 
even if they never give a pound of honey or wax. I know of 
a coffee estate that gave 105 bags of full, clean coffee; while 
the light coffee did not lill a bushel. The reason of 
this was not far to seek. There were on this plantation 

150 colonies of Italian bees, with 50 to 80,000 bees in 
each, and for the two days when the coffee was in flower 
these hard toilers visited every bloom on every tret* several 
times. I once marked a certain flower and stood watching 
it for an hour, and I saw five bees visit it during that 
time. Bees, it is w ell known,) gather honey and polleu at the 
same time.^'A gentleman in Westmoreland (Jamaica) has 
invested in bees believing that they will greatly improve his 
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pimento crop. The orange, lime and citrus crops generally 
would bo very greatly benefitted by the addition of a few 
colonies of bees in their neighbourhood. 

I may add that Jamaica “ extracted honey” is fast gaining 
a name in the markets of Europe. Again, our bees-wax is always 
quoted at about 10/- to 12/0 per cwt, higher than any other wax 
sold either in the London or any of the Continental markets. 


[Note \ddei>.| 

The following table, kindly furnished by the Hon’ble James 
Allwood, Collector-General, illustrates the value of the Exports 
of Honey and Bees-wax from Jamaica during the years 1888 and 
1898 respectively : 


HONEY. 


1888. 



1 



Countries. 

Value. 

i 



£ 

s. 

d. 

To United King¬ 




dom 

1,313 

9 

0 

„ United States 




America 

1 

25 

il 

0 

* „ Foreign States 

3 

I 

8 

0 

Total 1 

£1,311 

1 

0 


1898. 


Counti ies. 

Value. 


£ s,. cl. 

To United King- 


dom 

1,104 0 11 

United States 


America 

938 19 10 

„ Germany 

21 2 10 

Total . . 

£2,124 3 7 
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BEES-WAX. 


1888. 


1898. 


Countries. 


Value. 


Countries. 


Value. 


To United King¬ 
dom 


£ s. d. 

1,772 17 (5 


„ United States 
America . 


49 17 0 


H 


Total 


t 

4:1,822 15 0 j 



£ 

s. 

d. 

To United King¬ 




dom 

9,1 17 

15 

0 

„ United Stales 




Amei ica 

1,04(5 

7 

8 

i 

„ Canada 

23 

i 

10 

2 

„ (Jermnny 

119 

11 

0 

„ Bei mudci 

38 

10 

0 

HA Vest Indies 

12 

10 

8 

Total 

£10.;SS8 

14 

0 


Jt evident from the above tables that dining the ten 
years from 1888 to 1898 tin 1 \ahie ot honey e\))oited fjom 
Jamaica has increased from 451,341 to £2,121; and that during 
the same period the 4 value of bees-wav ex pot ted has increased 
from £4,823 to £10,389. 

The total export of both honey and vvavlias therefore 
increased from £(5,107 in 1888 to £12,513 in 1898, oi more than 
doubled during that period. 

Some share of this increase is no doubt due to the intelli¬ 
gent action of the Jamaica Agncultuial Society m employing 
Mr. Doidge and its admirable Secretary (Mr. Ceoige Douet) to 
make periodical a isits to eountiy districts and to encouraging a 
better system of caring for the bees and recovering honey and 
wax. 


LEGISLATION SUGGESTED FOR THE TREAT¬ 
MENT OF INSECT AND OTHER PESTS 
AFFECTING ECONOMIC PLANTS. 

DISCUSSION. 

The President : At the last Conference Mr. Kavv cett read a 
paper on the prevention of the inUoduction and spread of fun- 
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goid and insect pests. He pointed out that when we grow 
plants of one kind on a large scale, they are specially liable to 
be attacked by disease which may not only destroy them but 
cause ruin to the planter**. Ho instanced the case of the coffee 
leaf disease in Ceylon, and the many insect pests that have 
attacked crops in various parts of the world. Mr. Fawcett 
recommended: (a) that all nurseries and Botanic Gardens 
should be periodically inspected by a Botanist and Entomolo¬ 
gist and, where necessary, all infected stock should be destroy¬ 
ed ; (b) that a Law should be passed in every Colony in the 
West Indies empowering the Governor to prohibit the importa 
tiou of seeds or plants from any country on reasonable grounds 
of the possibility of infection. In the course of the discussion 
following Mr. Fawcett’s paper, it was stated that the injury 
done to crops by insect and fungoid pests was apparently 
increasing, that thousands of pounds were in consequence 
annually hist to cultivators and in some localities there was 
danger that one or two industries would have to be abandoned 
altogether. In order to give' practical effect to the opinion 
expressed last year, the Secretary of State has approved of the 
appointment of an Economic Entomologist on the Staff of the 
Imperial Department of Agriculture. Tlmt oflicor has 
already entered upon his duties. Further, an important 
despatch (dated the 3rd October J89D) has been ad¬ 
dressed by the Secretary of State to the Governors of the 
West Indian Colonies recommending *• measures w hich it might 
be possible to take for the' double purpose of checking, and, as 
far as possible, eradicating existing diseases and preventing 
them being communicated from Colony to Colony in the West 
Judies, or being introduced into the West Indies from other 
countries." ThL despatch, and other correspondence bearing 
on the subject, has been printed and is already in your 
hands, it would be useful to point out that ill the case of 
insect pests already in a country, m process of time a balance 
appears to be established and, although present, they do 
not always on use serious damage. On the other hand, in 
the ease of new introductions, it, often happens that the 
pest acquires great vigour under new conditions and serious 
injury is done to crop*.. This so generally happens that 
it lias been assumed that where excessive damage is done 
by an insect pest, that pest is of foreign origin. Whether 
we can be entirely successful in our efforts to keep out cer¬ 
tain insect and fungoid pests remains to be seen. There can, 
however, be no doubt as to the duty imposed upon us to 
keep a watchful eye on the possibilities of such introduction 
and give timely warning of the dangers to which crops may 
be exposed. My object now' is to invite discussion and obtain 
the opinion of this Conference as to What is, and What is not, 
possible to be done to meet the circumstances of these Colonies. 
The points which might be usefully discussed are as follows :— 

(1) Is Legislation necessary to prevent the introduction of 
insect and fungoid posts from Colony to Golorty in the West 
Indies or into the West Indies generally from other countries ? 

(2) If such Legislation is necessary, would it meet require¬ 
ments, following the example of Jamaica and Trinidad, to em- 
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power the Governor by proclamation to prohibit from time to 
time the importation of certain plants portions of plants or 
seeds, from certain places to be specially named ? 

(3) Where total prohibition, as indicated in (2), is not 
desirable, would it be possible to organise a system of inspec¬ 
tion of plants, cuttings, etc., by competent officers, at the ports 
of landing? Healthy plants might be admitted, under a sys¬ 
tem of quarantine, but those seriously diseased should be 
immediately destroyed 

(4) As an alternative to (3) would it be possible to rely on 
a certificate, given by the person shipping the plants and 
countersigned (as in Queensland) by the Department of Agri¬ 
culture, stating that the plants aie from a healthy stock (that is 
are free from diseases) oi, that before shipment, they had been 
disinfected under official control ? 

As Mr. Fawcett introduced the subject at the Conference 
last year I would ask him to be good enough to open the dis¬ 
cussion to-day. 

Mr. Fa\V( ktt : 1 have not prepared notes on this subject 
to place before the Conferences but 1 would take the opportuni¬ 
ty of saying a few words with especial reference to Jamaica. 
In Jamaica we lia\e found it necessaiy to obtain legislation giv¬ 
ing the Go\ einor genet a 1 power to piohibit the impoitation 
into the Colony of eei tain seeds and plants. We have since' 
gone further, and the importation of certain citrous plants (or¬ 
anges etc.) is only allowed at one port, nnmelj , Kingston, after 
inspection by a Go\ eminent oftieei. For some plants, as for 
example coffee, there is absolute pioluhition, with the single 
exception that the Government Gardens may import a special 
variety of coffee, but only tluough the lloyal Gardens at Kcw. 

As a further precaution a system of quaiantinc is imposed. 
Citrous plants, which are very liable to attack by scale insects, 
are dealt with in this manner at the port of entry. In addition 
to inspection I am of opinion they should undergo fumigation 
with liydroc} anie acid, which, pioperly applied, would probab¬ 
ly destroy both insects and cgg^. The plants should be kept in 
quarantine under the observation of a competent officer, pre¬ 
ferably an Entomologist. It is recognized that mere inspection 
on landing is not in itself sufficient. 

The President : How would you propose to deal with a 
large importation of cane plants ? 

Mk. Fawcett : 1 lime not considered that question, but I 
should be very loth to allow the indiscriminate distribution of 
cane plants from one Colony to another. At the last conference 
I obtained 200 tops of B. 147, which, on arrival at Jamaica, were 
found to be very badly iufested w ith borer and other diseases. 
They were in consequence destroyed. T am of opinion it is 
dangerous to introduce largo quantities of cane plants without 
some guarantee tlijit they are free from disease. 

The President : In British Guiana at the present moment, 
owing to severe drought, the planters have lost a large number 
of their young plants. They cannot replant without introduc- 
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ing cane-tops in considerable quantities from other colonies. 
Would you prohibit importation in such a case, or rely on 
inspection only ? 

Mr. Fawcktt : I really do not know what to advise. The 
cane tops might be fumigated or steeped in some solution 
which would kill the insects. There should also be careful 
official inspection. Certificates from the place of shipment are 
open to suspicion and cannot be depended upon. 

The President : Fumigation might be useful with grow¬ 
ing plants, but cane-tops are difficult to deal with. The use of 
a solution for steeping the tops would possibly be more 
effective. In Queensland, oranges, before they are exported, 
are fumigated and a certificate, issued by the Department of 
Agriculture, is accepted in the other Colonies as a guarantee 
that the fruit is not likely to cause the spread of injurious 
insects. 

Mr. Hart : Before we legislate to prevent the introduc¬ 
tion of a pest into a Colony we must be certain that the pest 
is not already present. Hence it would be advisable to legis¬ 
late only for certain recognized diseases, which are unknown 
in the Colony in question. Fumigation may do for some 
insect pests, but I am doubtful as to its efficacy in the case of 
fungoid diseases. Personally 1 should support measures for (1) 
inspection, (2) fumigation, and (3) in the last resort, of total 
prohibition, provided these can all be carried out without 
unduly interfering with legitimate trade. 

Mr. Quelch (British Guiana): Whilst an Ordinance 
authmizing prohibition in cases of emergency is desirable in 
British Guiana, it is open to question whether it would be of 
such value there as in the smaller West Indian Colonies. The 
mainland of South America already contains so many pests, 
both native, and introduced forms of world-wide distribution, 
that 1 fear we have almost as many diseases as could possibly 
be introduced. At the same time, I do not think we should 
prevent, or seek to minimize effective steps which may be of 
service elsewhere. We must also bear in mind that pests which 
attack one plant in one locality, may attack others if introduced 
else when*. 

With regard to the question of inspection, whilst it would 
probably be effective in the case of small consignments, I should 
not like to say with certainty that it would necessarily be of 
service or practicable with large consignments of plants, or, 
say, with shiploads of cane tops. 

Rev. I)r. Morton (Trinidad): This subject is closely con¬ 
nected with that of dealing with pests already existing in the 
Colony. We are troubled in Trinidad with numerous pests 
and now we have a new one—the West Indian Dodder ( Cus - 
cuta)- -probably introduced during the last few years. It first 
made its appearance in the neighbourhood of Port-of-Spain, and 
rapidly spreading to the villages of the interior, soon became 
a great nuisance. Mr. Hart and myself moved in the matter, 
hoping to check its progress, but the Government had no 
powers to deal with the particular case. 1 believe the Gover¬ 
nor of each Colony should have power to order the destruction 
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of trees or plants infested with dangerous pests. With regard 
to imported plants there should be powers of inspection, and, 
if necessary, total prohibition. I do not think that mere 
inspection at either the shipping port or the port of entry 
would alone be sufficient. To be effective there should be a 
quarantine for observation of all plants after importation. 

Professor Carmody (Trinidad): This subject has already 
been discussed at the Agricultural Society in Trinidad, and 
the planters, as a whole, are, I believe, opposed to any 
system of quarantine involving detention at the port of 
entry. I advocate powers to follow up plants after entering 
the Colony ; tho destruction of plants only being enforced 
when disease has proclaimed itself. We should in my opinion 
demand a clean bill of health from the port of shipment, and 
a guarantee from the owner of the estate from which the 
plants have come, countersigned by some official with local 
knowledge, that the estate is free from disease. 

Sir George Pile (Barbados): I should suggest that cane 
tops required for shipment, for instance from Barbados to 
other Colonies, be inspected by a competent officer in the 
field before they are cut. This would save expense and 
loss to the estate, and also enable the officer concerned to see 
exactly the condition of tlic canes from which tops are to be 
taken. There should be little or no doubt afterwards as to the 
healthiness ol* the tops. They might still be inspected at 
the port of entry to satisfy local requirements. 

The President : We have had a very useful discussion on 
the points placed before tho Conference, and it should not be 
difficult to recommend legislation to meet immediate require¬ 
ments. As regards pests already established, or in course of 
establishing themselves in these Colonies, 1 am strongly of 
opinion that the local Government should have general powers 
to deal with each case as it arises. The Cuscufa pest referred 
to by the Rev. l)r. Morton as causing concern in Trinidad, is 
also spreading in Grenada. In this and similar circumstances, 
it might be useful that action be taken on the lines adopted in 
the Straits Settlements in dealing with beetles in the cocoa-nut 
palm. The cocoauut industry was threatened with serious 
injury, if not extinction. The Government passed a law 
requiring all persons possessing cocoa-nut palms, in such a 
diseased condition as to become a source of danger to neigh¬ 
bouring plantations, to cut down and destroy such trees. If 
this was not done within a certain time, the Government 
undertook the work and charged the expenses to the owners. 
The law has been in operation for several years, and I under¬ 
stand it proved successful. The work was entrusted to the 
Department of Gardens and Forests. I recommend that copies 
of the Law above referred to be obtained from the Government 
of the Straits Settlements, together with any papers and reports 
issued on the subject. I quite agree that the best way to 
encourage good cultivation is to protect the careful planter 
from the results of the careless action of his neighbour. We 
may pass now to measures for keeping out and protecting 
ourselves from pests known only in other countries. This 
can only* be done by regulating and controlling the intro*- 
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duction of seeds and plants from infected sources. I am 
of opinion that it is desirable in the first place to 
recommend a “ Plant Protection Law” giving general powers 
to the Governor, with the advice of the Executive Council, to 
issue a Proclamation, as occasion requires, prohibiting the im¬ 
portation into the Colony of plants, seeds, berries, and other 
articles, affected, or suspected to be affected with disease, from 
a ccrtaiu country or countries. “The Seeds and Plants Im¬ 
portation Law, 1884” passed in Jamaica appears to me likely 
to meet the circumstances of most West Indian Colonies. It has 
already, I believe, been adopted in the Leeward Islands. Under 
this Law (as will be •diewii later) the importation of seeds 
or plants may be prohibited absolutely from certain countries ; 
or they may be imported subject to inspection at the port of 
entry, and, if infected, “they shall thereupon be destroyed.” 

In Queensland “ The Diseases in Plants Act of 1890” is 
intended not only to deal with the importation of plants but 
also with plants already under cultivation in the Colony. The 
owner of an orchard in Queensland affected with disease is 
served with a notice requiring him, within a given time, to 
take measures to eradicate the disease: (1) by destroying all 
fallen and decayed fruit, by boiling, or burying them “beneath 
not less than one foot six inches of solid earth (2) by spray¬ 
ing his trees (according to the nature of the disease) either 
with a “resin wash for scale insects” or 4 * sulphur, lime and 
salt wash” or “ Bordeaux mixture.” If we are to deal effective¬ 
ly with insect and fungoid pests, it is absolutely necessary that 
the Government of these Colonies should have pow ers some¬ 
what analogous to those indicated above. If the planters in 
a democratic community, like that of Queensland, are willing to 
submit themselves to restrictions of a more or less stringent 
character to protect their crops there should be no serious 
difficulty in adopting similar restrictions, when circumstances 
actually demand it, also in the West Indies. 


APPENDIX. 

Beer ef ary-of•State to the Governors, Barba don, British Guiana, 
Jamaica , Trinidad , Leeward Islands , Windward Islands. 

Downing Street. 

3rd October, 1899. 

Sir, 

My attention has been drawn from time to time to the 
losses sustained by planters in the West Indies, owing to the 
prevalence of disease of various kinds in the sugar canes and 
other economic products, and to the danger of such diseases 
being spread and increased by the introduction of diseased 
plants from elsewhere; and at the recent Agricultural Confer¬ 
ence at Barbados the question was the subject of some dis¬ 
cussion. 

2. Legislation has been passed in some Colonies for the 
purpose of prohibiting the importation of certain seeds and 
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plants from particular countries affected by special diseases, 
such as.the Ceylon coffee leaf disease, but no system has been 
adopted in any of the West Indian Colonies for the supervision 
of the introduction of economic plants so as to check, and, if 
possible, prevent the importation of diseased specimens. 

3, I have taken advantage of Dr. Morris’ presence in Eng¬ 
land to consult him as to the measures which it might be possi¬ 
ble to take for the double purpose of checking, and, as far as 
possible, eradicating existing diseases, and preventing their 
being communicated from Colony to Colony in the West Indies, 
or being introduced into the West Indies from other places. 

4, With regard to the lirst of these objects the difficulties, 
as I understand, which the planters have had to contend with 
hitherto are two fold, firstly, the difficulty in some eases of 
identifying tlm specific nature of the disease itself, and second¬ 
ly. the want of expert advice as to the propel treatment to be 
applied for its eradication. 

5, Specimens of diseased plants or of insect, pests have 
occasionally been sent to this country for examination, but 
while such specimens art 4 naturally on their arrival here not so 
suitable for examination as they would have been on the spot, 
the time lost in such a reference may be of serious consequence, 
nor would it be possible to meet the difficulty to any but a 
very small extent in this way. 

(i. 1 have therefore conic 4 to the conclusion that there should 
be some officer ill the West Indies possessing the requisite ex¬ 
pert knowledge, whose duty it should be to advise the Goveru- 
ment, as also individual planters and others, on this subject, and 
to delher lectures from time to time under the direction of the 
Commissioner of Agriculture, it is accordingly proposed to 
appoint an Economic Entomologist an ho will bo on the staff of* 
the Imperial Department of Agriculture, and an hose salary anti 
travelling expenses will be eliarged to the Imperial grant for 
that Department. The service's of this Officer will in the lirst 
instance be available for tin 4 West Indies generally, but, should 
the demands upon his time hereafter prove more than he can 
meet, it \\ ill be necessary for the Governments of the larger 
Colonies, viz: British Guiana, Jamaica and Trinidad, to provide 
for their own requirement'- in this respect. 

7. With regard to the second object in view, viz: the super¬ 
vision of the importation of economic plants, it appears to me 
that a system of inspection might be devised under which all 
imported plants should be inspected by an Officer of the 
Government (who might be the Director, Superintendent, or 
Curator of the Botanic Gardens) before being removed ; and 
further that in the cast 4 of all plants passed by the Inspector, 
Avith the exception of plants intended for the Botanic Station, 
the address of their destination should be taken, and the 
plants kept under observation for so long as might be consid¬ 
ered necessary. • Plants intended for the Botanic Gardens 
might be at once taken to their destination and placed for a 
certain time in a special quarantine ground reserved for this 
purpose, where they could be kept under observation and 
apart from other plants in the Botanic Gardens. 
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8. In any Colony where no legislation has as yet been passed 
giving the Government power to prohibit, when desirable, the 
importation of any particular seeds or plants from any partic¬ 
ular countries, the opportunity might be taken to include such 
h provision in thepioposed legislation, otherwise such legisla¬ 
tion would only refer to growing plants and not to seeds or 
fruit; and 1 non Id suggest that drafts of the proposed legisla¬ 
tion should be refei red to the Commissioner of Agriculture for 
the sake of his advice, and 'with a view to securing uniformity 
so far as may be possible. 

9. I have not gone into any details as I should desire you 
to consider the suggestions which I have made in connection 
with local circumstances,-which must necessarily vary in differ- 
ent Colonies and I shall be glad if after full consideration and 
consultation w ith the Commissioner of Agriculture and with 
any other persons in the Colony whose opinions -would be of 
value, >ou will inform me of the action which you consider it 
desirable and practicable to take in the Colony under your 
Go\eminent on the lines suggested. 

10. 1 need hardly impress upon you the great importance 
of this question in Colonies «mch as the West Indies, which are 
almost entirely dependent upon Agriculture. 

11. I have communicated a copy of this despatch to Dr. 
Morris. 

J ha\e, etc., 

(Sgd.) J. CHAMBERLAIN. 


JAMAICA. 


JAMAICA LAW l OF 1884. 

The Seed* and Plant* Importation Laa\ 1SS> f . 

[31st October, 1884.) 

Preamble, Whereas it is expedient to take precautions against the 

introduction into this island of leaf and other kindred diseases 
in plants, and with that view to empower the Governor by 
Proclamation to prohibit the importation of seeds, plauts or 
soil, either altogether, or from such country or countries, or 
except on such conditions, as lie may see lit: 

Be it enacted by the Governor, w itli the advice and con¬ 
sent of the Legislative Council of the Island of Jamaica, as 
follows: - 

1. It shall be lawful for the Governor from time to time, 
by Proclamation to be published in Jamaica Gazette , to prohibit 
the importation of seeds, plants, or any description of earth or 
soil, or any article packed therewith, that may have come 
either directly or indirectly from any country that may be 
named in such Proclamation; and also in like manner to 
prescribe the conditions under which alone the importation of 


IPower to 
Governor by 
proclamation 
jo prohibit or 
Restrict the 
Importation 
at seeds or 

pints, &c. 
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any articles aforesaid shall be permitted that may have come 
either directly or indirectly from any country to be named in 
such Proclamation, the importation from which is not absolutely 
prohibited ; and any such Proclamation as aforesaid from time 
to time to revoke or vary. 

2. Any of the articles aforesaid coming as aforesaid from JJJ 
any country the importation from which is for the time being to be dee 
prohibited, and any of tin* articles aforesaid arriving as afore- ^ he pro! 
said from a country the importation from which is allowed and^cond 
upon conditions only, until and unless such conditions shall tions to 
have been complied with to the satisfaction of the Principal 
Officer of Customs at the port of arrival, shall be deemed to be <i t , r the ! 
prohibited goods within the meaning of the Laws relating to tom Law 
Customs; and any such conditions aforesaid shall be deemed to 

be restrictions within the meaning aforesaid. 

3. So long as any Proclamation as aforesaid is in force, any 

of the articles aforesaid coming from parts beyond the sea may from wh*i 
be deemed to have come from a place the.importation from articles a 
which is prohibited as aforesaid, and may he treated according- im P orfced 
ly, unless the Importer satisfies the Principal Officer of Customs 
at the port of arrival to the contrary. 


JAMAICA LAW 25 OK 1801. 

A Laic in aid of the Seeds and Plants Tin jiortation Lan\ 1884 . 

127th May, 1801] 

Whereas it is apprehended that leaf and other kindred P reanc »ble 
diseases in plants may be introduced into the Island otherwise 
than by means of seeds, plants, earth or soil, or articles packed 
therewith, introduced into the island from a Country named in 
a Proclamation of the Governor issued under Law lot 1884, 
and it is expedient accordingly to pass a Law in aid of the said 
Law 4 of 1881:— 

Be it enacted by the Governor and Legislative Council of 
Jamaica, as follows: 

1. It shall be lawful for the Governor, in and by any Pro- 
clamation issued or to be issued under the Provisions of the Ru^K>rtatI< 
said Law, to prohibit the importation from the Country named of any goo 
in such Proclamation of any particular goods, packages, cover- 

ings, or other articles or tilings, to bo named in such Procla- & Ct ’ 
mation, which in his judgment are likely to be a means of 
introducing diseases in plants from the country to which such 
Proclamation applies. 

2. Any goods, packages, coverings, articles or tilings, Prohibited 
named under the Provisions of this Law in any such Procla- goodsf&c., 
mation shall be subject to all the provisions of the said Law subject to 
applicable to seed**, plants and other tilings, named in any 4 °* 
such Proclamation under the provisions of the said Law, 

3. This Law and Law 4 of 1884 shall be read and taken Law of 18 

together as one Law, incorpo- 
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8. In any Colony where no legislation has as yet been passed 
giving the Government power to prohibit, when desirable, the 
importation of any particular seeds or plants from any partic¬ 
ular countries the opportunity might be taken to include such 
a provision in the proposal legislation, otherwise such legisla¬ 
tion would only re ter to growing plants and not to seeds or 
fruit; and 1 would suggest that drafts of the proposed legisla¬ 
tion should be referred to the Commissioner of Agriculture for 
the sake of his advice, and with a view to securing uniformity 
so far as may be possible. 

9. I have not gone into any details as 1 should desire you 
to consider the suggestions which I ha\e made in connection 
with local circumstances, which must necessarily vary in differ¬ 
ent Colonic-*, and l shall be glad if after full consideration and 
consultation with the Commissioner of Agriculture and with 
any other persons in tln‘Colony whose opinions would be of 
value, } ou will inform me of the action which you consider it 
desirable and practicable to take in the Colony under your 
Government on the lines suggested. 

10. Inccdhaidl> impress upon t \ou the great importance 
of this question in Colonics such as the West Indies, which are 
almost entirely dependent upon Agiiculture. 

11. 1 have communicated a copy of this despatch to Dr. 
Morris. 

I ha\c, etc., 

(Sgd.) J. CGAMBKKLALW 


JAMAICA, 

JAMAICA LAW 1 OF 1881. 

The Seeds and Plants Impartalmn La a . lSS^. 

(31st October, 1881.] 

Preamble, Whereas it is expedient to take precautions against the 

introduction into this Maud of leaf and othci kindred disease.-, 
in plants, and with that view to empowei tin* Governor by 
Proclamation to prohibit the importation of seeds, plants or 
Boil, either altogether, or from such country or countries, or 
except on such conditions, as Ik* may sue lit: 

Be it enacted b\ tin* Governor, w itli the advice and con¬ 
sent of the Legislative Council of the Inland of Jamaica, as 
follows: - 

Governor b ^ ^ * )f ‘ ^ ol ‘ tin* Governor from time to time, 

Proclamation by Proclamation to be published in Jamaica Gazette, to prohibit 
voprohibitor the importation of seeds, plants, or any description of earth or 
Sportation S() ^» or an ^ packed therewith, that may have come 

gaeedsor either directly or indirectly from any country that may be 
)Uat8,&c. named in such Proclamation; and also in like manner to 
1 prescribe the conditions under which alone the importation of 
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any articles aforesaid shall be permitted that may have come 
either directly or indirectly from any country to be named in 
such Proclamation, the importation from which is not absolutely 
prohibited; and any such Proclamation as aforesaid from time 
to time to revoke or vary. 

2. Any of the articles aforesaid coining as aforesaid from nrtiele§ 
any country the importation from which is for the time being to be deemed 
prohibited, and any of the articles aforesaid arriving as afore- 
said from a country the importation from whjch is allowed and condt 
ui)on conditions only, until and unless Mich conditions shall tions to be 
have been complied with to the satisfaction of the Principal j* e . e,l J e< * res * 
Officer of Customs at the port of arrival, ‘-hall be detuned to be der the Ous- 
prohibited goods within the meaning of the Laws relating to tom Laws. 
Customs: and any such conditions aforesaid shall be deemed to 
be restrictions within the meaning aforesaid. 

8. So long as any Proclamation as aforesaid L in force, any 
of the articles aforesaid coming from parts beyond the sea may f r l 0 ^ wjJJch 6 
be deemed to ha\o come from a place the importation from articles are 
which is prohibited as aforesaid, and may be treated according- ,m P ort *d. 
ly, unless the Importer satisfies tin* Principal Oflioerof Customs 
at the port of arri\al to the contrary. 


JAMAICA LAW2.1 OF 1891, 

A Lair m aid of the Suds and Plants lmfHtrtafion Laa\ 1X8$. 

127th May, 181)1] 

Whereas it is appiehended that leaf and other kindred ^ ream ^ e * 
diseases m plants may be introduced into the Island otherwise 
than b\ means of seeds, plants, earth or soil, or at tides packed 
therewith, introduced into tin 1 Island from a Country named in 
a Proclamation of the (lovernor issued under Law t of 1884, 
and it is expedient according!) to pass a Law in aid of the said 
Law r 4 of 1881: — 

He it enacted by the tiovernor and Legislatese Council of 
Jamaica, as follows; 

1. It shall be lawful for the (ioveinor, in and by any Pio- p ^^itth e 
clamation issued or to be issued under the Provisions of the f,notation 
said Law, to prohibit the importation from the Country named of an> goods 
in such Proclamation of an> particular goods, packages, cover- 

ings, or other articles or things, to be named m such Proela-& (# ' 
illation, which in his judgment are likely to be a means of 
introducing diseases in plants from the country to which such 
Proclamation applies. 

2. Any goods, packages, coverings, articles or things, ^coblbited 
named under the Provision** of this Law in any such Procla- gSItfs&c., 
mation shall be subject to all the provisions of the said I^aw* subject to 
applicable to seed*, plants and other things, named in any 4 °* 
such Proclamation under the provisions of the said Law\ 

3. This \awv and Law 1 of 1881 shall be read and taken Law of 1884 

together as one Law. incorpo- 



THE SEEDS AND PLANTS IMPORTATION LAW. 


(Jamaica.) 

H. W. Norman. 

[ 1 * 8 ] 


By His Excellency Sir Henry Wylie Norman, General 
of Her Majesty's Forces, Knight Grand Cross of the Most Hon¬ 
ourable On I erhf the Bath, Knight Grand Cross of the Most 
Distinguished Order of Saint Michael and Saint George, Com¬ 
panion of the Most Eminent Ordei of tin* Indian Empire, 
Captain-General and Go\ernor-in-Cbief in and over the Island 
of Jamaica and it-' Dependencies 

PROCLAMATION. 

In viitue of the power uMed in me in that behalf by 
the First Sect ion of Law 1 oi 1881, entitled “The Seeds and 
Plants Importation Law, 1881," 1 do hereby piobibit, until 
further Pioclamation, the imputation into this island oi Seeds 
or Plants, many desciiption of earth or soil or an> article 
packed theiewith that ma> ha\e come either directly or 
indirect!) fiom an\ of the following Couutiies; Natal, South 
India, Cejlon, Mauritius, Ja\a, and Fiji. 

Given under m\ Hand and the Broad Seal of this Island 
at King’s House, this Second day of December, in the Fifty -first 
Year of Her Majesty’s Reign, Aunoque Domini, 1887. 

By Command, 

(Sgd) J. ALLWOOD, 

\cting Colonial Secretary 


Hkxrv A. Blakk. 

[B 8.j 
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By His Excellency Sir Henry Arthur Blake, Knight Com¬ 
mander of the Most Distinguished Order of Saint Michael and 
Saint George, Captain-General and Go\cinor in-Chief in and 
over the Island of Jamaica and its Dependencies. 

PROCLAMATION. 

In virtue of the power \ested in me in that behalf by the 
first seetii u of Law 1 of 1881, entitled “The Seeds and Plants 
Importati m Law, 1881”, I do hereby prohibit until further 
Proclamation the importation into this Island of orange plants, 
cuttings ^uds or grafts that may have corny either directly or 
indirectly^from the State of Louisiana or from the State of 
Florida inf the Cnited States of America, except on the follow¬ 
ing conditions namely 

Such plants, cuttings, buds or grafts shall be im|x>rted at 
the port of Kingston only. 
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Before such plants, cuttings, buds or grafts are delivered, 
the Officers of Her Majesty’s Customs shall inspect them, and 
if the said Officers have reason to suspect that such plants, 
cuttings, buds or grafts are affected an ith scale insect, mealy 
bug or other parasite, the said plants or portions of plants shall 
be sent forthw ith to the Curator of the Institute of Jamaica 
for examination, and if it shall be found that such plants, cut¬ 
tings, buds or grafts are infected, they shall thereupon be des¬ 
troyed. 

(liven under my hand and the Broad Seal <tf this Island at 
King’s House, this seventeenth day of July, in tlm Fifty-ninth 
year of Her Majesty’s reign, Annoque Domini. 1895. 

By command, 

(Sgd.) FRKD KVANS, 

Colonial Secretary. 


Importation of Citrus Plants. 

Extract from Journal of th( Jamaica Agricultural Swirly, 
rot. Hi y. toy. (Fhc. IS W.) 

A letter wis read from tie* Colonial Secretary, dated 81st 
October, in which tin* Colonial Secretary •dated with reference 
to the Society'* letter of the 5th, forwarding one from Mr. 
H. C. Bennett, ashing len\e to import Citni' Tree" by way of 
Fort Antonio, he invited the Society*' reference to a letter of 
hi', dated 201 h Match last, in which theii rtcommendations 
were iti\ tied on the question of arranging for the inspection 
and disinfection of Oitrii' Plants, at Kingston, if their 
impoitation weie restrict cm! to that port, and he (the Colonial 
Secret a r> ) would be obliged if the Society would favour the 
government with their rcinaik'on the matter. 

The Colonial Secretary aUo forwarded a copy of a Memo¬ 
randum by the Director of Public (hardens recommending the 
trial at Kingston in the first instance of the method of disin¬ 
fection known as the gas treatment or ** fumigation" by 
h> droeyanic acid, as explained in the Bulletin, copies of which 
were forwarded, and to ask that the Society will consider and 
report on Mr. Faweett*' suggestion, when making the report 
asked for in the preceding paragraph. 


Memorandum tty the Director of Public Hardens a fid 
Plan tat ions. f 

lion. Colonial Secretary: The letter refer!ed to me 
addressed to the Secretary of the Agricultural Society by Mr. 
R. C. Bennett, »sks for a remission in his favour of the quaran¬ 
tine regulation for plants. 1 take the opportunity flo state my 
views generally on the subject. * 

2. When the Ccvernment, after due deliberation, have 
decided to interfere with trade, their purj>ose is presumably so 
serious that no infringements, however small,] should be 
allowed. 
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3. —The necessity for quarantine regulations for plants 
need not be enlarged upon here, it is universally admitted and 
acted upon by countries dependent in any large degree upon 
some form of plant life. 

4. —To be effective, however, quarantine regulations should 
deal with every channel by which plants may be imported. I 
learn that plants are brought into this country by parcel post 
without any inspection for pests. This mode of importation 
should certainly be under the same restriction, and there can 
be no difficulty inasmuch as all parcels are subject to Customs 
inspection. 

5. —Although strictness in quarantine should be enforced, 
the Government will doubtless, always be desirous to consider 
any suggestion which may make, the regulations less onerous 
without losing any part of their efficiency. 

(j.- In the Bulletin for this Department for August and 
September in the articles on scale insects, a method of disin¬ 
fection known as the gas treatment or fumigation by hydro¬ 
cyanic acid is explained at length. 

7. I refer to it as I think that the adoption of this 
treatment by the Government in connection with the quaran¬ 
tine regulations would make them more easy and simple in 
their operations and at the same time much more effective. 

8. —Inspection of plants for insect pests by an expert is 
not absolutely certain in its effect, for although it should 
prevent to a very great degree the importation of such pests, 
the eggs of some deadly insect may easily escape notice. 

9. —Fumigation if properly carried out is certain in its 
destructive effect, and there is no need for the services of an 
entomologist for inspection, if all plants without exception 
are subject to the process. 

10. The only requisites arc* a tight fitting chamber, 
cyanide of potassium, sulphuric acid and water. The treatment 
is therefore cheap as uell as effective, and could be operated 
by the Customs officers, on plants landed from abroad, at any 
port. 


11. A small chamber of 20 cubic feet content would 
perhaps be sufficient for dealing with parcels through the 
Post Office, but a larger one would be necessary for dealing 
with the importation (r.f/J of 5,000 citrus plants, and this 
chamber should be provided with a fine, as pointed out on 
page 118 of the Bulletin. 

12. —The treatment might be tried first at Kingston, and 
if found easy of operation, as I anticijaite, the regulations 
might be modified so as to allow the landing of plants at Port 
Antonio and other ports. 

13. -1 ueg to enclose the Bulletin referred to. 

(Sgd.) Win. KAYVCHTT. 


It was resolved to reply that the Society agreed with the 
recommend ttious of Mr. Fawcett and recommended their adop¬ 
tion, the system of fumigation to be tested first in Kingstou. 
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TRINIDAD AND TOBAGO. 


AN ORDINANCE to prevent the introduction of Diseased 
Sugar Canes into the Colony. 

Diseased Sugar (Janes. No. 8. - 1890. 12th May. 

[L.S.] WILLIAM ROBINSON, Governor, 80th May, 1890. 


E it enacted by tin Governor of Trinidad and Tobago with 
J the advice and consent of the Legislative Council thereof 
as follows: 


1. It shall be lawful for the Governor by Proclamation 
from time to time to prohibit absolutely the importation into 
the Colony of any Sugar (Janes which shall have been grown in 
Java, or in India, or in the Colony of Queensland in Australia, 
or in the Island of Mauritius or any of its dependencies, or in 
any other place in which it shall be proved to the satisfaction 
of the Governor that Sugar Canes grown therein are subject to 
or threatened with infectious or unknown disease, and by sub¬ 
sequent Proclamation to revoke or vary the said Proclamation. 


Power to 
Governor ’ 
Proclama¬ 
tion, to pi 
kibitthe ii 
portation 
diseased S 
gar Canes. 


2, From the date of such Proclamation all Sugar Canes The provi- 
which shall have been grown in Java, or in India, or iu the tion8o? M Tl 
Colony of Queensland in Australia, or in the Maud of Mauritius CustomsOr 
ot any of it* dependencies, or in such other places aforesaid, joance, 188( 
shall be deemed goods absolutely prohibited to be imported 
within the meaning of “The Custom* Ordinance, 1880,” as if bited tobe 
the same had been included and described in the Table of pro- u 

hibitions and restrictions contained in Section Eight of the said nance. 8 W 
Customs Ordinance, and all the provisions of the *aid Customs 
Ordinance, 1880, with respect to goods absolutely prohibited to 
be imported, shall apply to such imported Canes so long as any 
such Proclamation as aforesaid shall be in force. 


8. It shall be lawful for the Governor if he shall so think Governor 
tit to make such Rules and Regulations from time to time as 
he may deem necessary for preventing the introduction into * 1 * 
the Colony of Sugar Canes grown in any of the aforesaid places 
w hich shall be named in *uch Piodamation aforesaid, and for 
that pur]wise, if necessary, to provide for the inspection of all 
Sugar Canes imported into the Colony and ascertaining where 
such Canes wen* grown, and by such Rules and Regulations to 
impose reasonable tines and penalties for breach thereof, to be 
recovered in a summary manner before a Stipendiary Justice 
of the Peace in the name of such Public Officer as the Governoi 
shall appoint for the purpose and in the manner prescribed by, 
and such Rules and Regulations, when made, shall have effect 
until the same shall have been annulled or revoked by Pro¬ 
clamation. 

Passed in Council this Twelfth day of May, in the year of 
Our Lord one thousand eight hundred and uinety. 

J * J. CTKN1KGHAM, 

Acting Clerk of the Council. 
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AN ORDINANCE to make provision for prohibiting the impor¬ 
tation into the Colony of plants, seeds, berries and other 
articles affected or M^pected to be affected with disease. 

No. 28.—1891. 27tli August. 

[L.S.] F. Nafikk Broomk, Governor, 8th September, 1894. 
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W I1EHEAS it is apprehended that leaf and other kindred 
diseases in plants may be introduced into tlie Colony by 
means of plants, seeds, beriies, earth, packages and otherwise. 

And choreas it is expedient to protect the plantations in 
this Colony against such disease-.. 

Be it enacted by the (!o\ernor of Trinidad and Tobago 
with the advice and consent ol the Legislative Council thereof 
as follow s: 

1. This Ordinance may be cited for all purposes as “The 
Plant Protect ion Oidiminee, 1891. M 

2. The introduction into the Colony of Coffee plants and 
uncured beriies from Ceylon, Mauritius, Reunion, Fiji,Southern 
India, Sumatra, Java, Natal, oi from such other places as may 
be included in any Proclamation undci this Otdiimnce, i- strict¬ 
ly prohibited. 

3. The Governor may from time to time with the advice of 
the Executive Council, by Proclamation to lx* published in the 
Royal Gazette, proh’bit the importation into the Colony of any 
plants, seeds, borne , earth, -oil,oi any particular class of goods, 
packages, covering'-, oi other articles or things to be named and 
specified in such Proclamation which there shall be reason to 
believe to be affected with an> disease, or which may be 
brought from any place outside the limits of the Colony where 
any such disea si* ma > “\ist or be suspected to exist, or which 
maybe likely to be the means of communicating diseases to 
plants in this Colony. 

4. The production of a cop> of the Royal Gun fte containing 
a copy of such Proclamation shall be sufficient pioofof the 
terms of such Proclamation and the publishing thereof. 

5. A Proclamation issued and published under the pio- 
visions of this Ordinance shall be conclusive evidence in all 
Courts of Justice and elsewhere of the seveial matters and 
things therein set forth and contained. 


0. Any person contravening the provisions of Section 2 or 
of any Pioclamation issued and published under the authority 
ftUUty, of this Ordinance shall be guilty of an offence against this 
Ordinance, and on summary conviction before a Stipendiary 
Justice of the Peace shall forfeit and pay any sum not exceed¬ 
ing Fifty Pounds sterling. 


iwer to 7. Every article or thing imported into this Colony in 

^import* ( * on 4ravention of this Ordinance or of any Proclamation under 
** this Ordinance may be seized by any officer of Customs or by 
any Commissioned or Non-commissioned Officer of Police or 
Police Constable, and shall be forfeited to Her Majesty, and 
may be destroyed or otherwise dealt with as the Governor may 
direct. 
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8. Penalties under this Ordinance may be recovered before p roce( j ure 
any Stipendiary Justice of the Peace, and the procedure for 
the recovery thereof shall be according to the Ordinance No. 5 
of 1808, entitled An Ordinance respecting the Summary 
Administration of Justice,” or according to any Ordinance 
which may hereafter be passed regulating the Summary Ad¬ 
ministration of Justice. 

Passed in Council this Twenty-seventh day of August, in 
the year of Our Lord one thousand eight hundred and ninety- 
four. 

C1IAS. J. ROOKS, 

Acting Clerk of the Council. 


BRITISH GUIANA. 

Extract from a letter from t/u (ton mount Sernfary. British 
(iniff oa to Imperial Conunissoou r of Apricuttun, 

(lovernment Secietaiy's Office, 

Demerara. 13th December, 180U. 

Sir, 

3. With regard to the broadei question of tin* "iipems- 
ion of tilt* importation of economic plants, ilicit* is a concensus 
of opinion that the suggestions contained in the 7th and 8th 
paragraph" of Mr. Chamberlain's Despatch will pio\e of \alue 
to this colony, and could, under existing condition", be carried 
out by the present staff of the Botanical Cardens, unless impoi- 
tations should largely inereast*. There i" no legislation in this 
colony of the nature indicated b> tlie Secietan of State. It i" 
understood tlial several ol the \\>n Indian Island" lia\y al¬ 
ready made legislate e prmi"ion in tlii" respect, and it v^ould 
be of much assistance to tlii" (io\eminent if you would famish 
a reference to the Ordinance which in your opinion 1 / best 
suited to the conditions of tlii" Colony, or to any other florin of 
model ordinance which }ou ma> ha\e before you. / 

1. There i" one point to which Mr. Jcmnau Ini" referred 
which appears to require special attention, and on this ques¬ 
tion also the Oo\ ernor would be glad to receive your views and 
advice. It is with regaid to claims which may arise for com¬ 
pensation in respect of losses to the importer by the detention 
of his good" for examination. In past years considerable 
quantities of earn* tops June been imported in the Ordinary 
course ot business for the replenishment of fields. Tit* deten¬ 
tion which would be inevitable in dealing with large importa¬ 
tions of the kind might possibly, on the occurrence of a change 
of weather, detrimental to the planter, during the period of 
Hucdi detention, be used as a ground on which to claim com¬ 
pensation. 

5. The whole matter is one which you w ill no doubt take 
the opportunity of discussing wdtlx the representatives of this 
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Colony during their presence in Barbados at the approaching 
Conference. 

I have the honour to be, 

Sir, 

Your obedient Servant, 

(Signed) CAVKNDISII BOYLE. 


SUGGESTIONS FOR A PLANT DISEASE 
ORDINANCE. 

POIIT OK ENTRY. 

To take power to make, by proclamation, certain place* 
“ Ports of Entry for plants ; and to prohibit entry at other 
Ports. 

INSPECTION. 

To provide for inspection of plants by persons properly 
qualified, on arrival at Port of entry. 

ABSOLUTE PROHIHITION. 

To give power to the Governor by proclamation to pro¬ 
hibit the importation of any plant or part of a plant, or seed, 
or fruit of such plant or any partieulai class of goods, packages, 
merchandize, coverings or other articles A'\ <Ve. ; from any 
place or country whatsoever, on sufficient e\ idence being 
shewn for the necessity for such action for the prot ‘etion of 
the Agricultural interests of the Colony. 

POWER TO DESTROY PLANTS Ac. 

To take power to destroy at once all plants, parts of plants, 
or seeds arriving from an infected country or proclaimed coun¬ 
try, or which can be proved to have been derived from a pro¬ 
claimed country. 

DESTROY OR QUARANTINE WHEN INFECTED. 

To take power to destroy all plants condemned by Inspec¬ 
tor or to quarantine same for certain periods, and to prov ide 
powers for maintaining a proper registry of all imported plants 
or seeds, person- importing and destination. 

FURTHER TRE ATM ENT. 

Pov*er should be taken to deal with same pests after intro¬ 
duction, fungoid, insect and plant parasites included, and 
provide machinery for their destruction when generally hurt¬ 
ful to thie Agricultural interests of the Colony. 

, EXPENSE*. 

To iLpvide for the payment of fees, for inspection and 
expense^ of quarantine. 

PENALTIES. 

To provide for pains and penalties, for contravention of 
Ordinance and for the recovery of same by summary maunei. 

RULES AND REGULATIONS. 

To provide for the making of rules and regulations for the 
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guidance of importers and Inspectors, and for the recovery of 
penalties for the infringement of same. * Also for the guidance 
of same when plants are quarantined. 


CONCLUSION OF CONFERENCE. 

The President : In closing this Conference and releas¬ 
ing you, at the end of a second long day, from your arduous 
duties I desire to thank you most heartily for the kind 
and earnest manner in which you have joined in arranging 
and carrying on the business entrusted to you. I believe 
that the Conference now closing has been even more suc¬ 
cessful than the last. Wo have got through a large 
amount of work compressed within a short time. The 
subjects dealt with have been most important as they direct¬ 
ly concern the needs and requirements of these Colonies. To 
those who have contributed papers and taken part in the 
discussions we owe our best thanks. The papers and discussions 
will shortly be published in the “ West Indian Bulletin” but 
the best results of this Conference you will. I hoj>e, carry back 
with you in the conviction that these annual gatherings are 
essential to the success of agricultural enterprise in the West 
Indies, and in the renewed life and interest with which, as 
members of an organised body, you will take up the duties of 
the coming year. 

Hevd Dr. Morton : On my own responsibility as a mem¬ 
ber I should shrink from proposing a vote of thanks but I have 
been asked, and I count it an honour to do so It is also a 
very great pleasure to me as a representative of one of the 
Agricultural Societies in the West Indies, to be asked formally 
to move a vote of th inks to tne President v>f this Conference. 
In his opening speech, Ih*. Morris said that his lalamrs would 
be fruitless without our assistance. This may be true but not 
in the strong way in which he has put it. Still I think we can 
assist somewhat, and we should be fully determined after a 
Conference like this, to help the Imperial Department of Agri¬ 
culture whenever we can. wherever we are placed, and in 
whatever way we can. Dr. Morris has helped us readily, and 
has always been willing to help us. For the cordial way in 
which we have been received, his courtesy and due regard to 
our wishes, our President has shown himself not only entitled to 
ordinary thanks, but to a hearty vote of thanks coming 
from this Conference and from every gentleman connected 
with it. 

Mr. Fawcett: I have veiy great pleasure in seconding 
the vote of thanks to our President. 1 believe the smoothness 
with which the \vork of the Conference has passed, the clock¬ 
work system on which it ha* been got up, the ease with which 
everything has gone on, and its great success, generally, are 
entirely due to the great organising power of the President, 
assisted by his subordinates. We owe them hearty thanks for 
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the great measure of profit this Conference has. been to us. I 
am not the representative of the Agricultural Society of 
Jamaica, but I have listened with pleasure to the kind words 
in which the President has spoken of that Society. I shall on 
my return convey to the Board of management the high opin¬ 
ion expressed by the President respecting the value of their 
efforts. 

Dr. Morris in acknowledgement said: I am extremely 
obliged to Dr. Morton and Mr. Fawcett and the members 
generally for the very kind way in which my efforts in 
connection with this Conference have been recognised. 1 
thoroughly appreciate the cordial manner in which you have 
tendered me your thanks. I am glad also that the considerable 
labours of those who have assisted me have been so warmly 
appreciated. Before we part, we ought to pass a cordial vote 
of thanks to His Excellency the Governor and the Executive 
of Barbados, for the kindness with which they have placed 
this Hall at our disposal, and for the mauy ways in which 
they have assisted the business of this Conference. I am 
sure that when the Report of the Conference is published 
the Secretary of State will be gratified to find that the 
Department is regarded as working on right lines, and its 
usefulness is being widely recognised in these colonies. Gentle¬ 
men, in wishing you goodbye I trust you will carry back with 
you a pleasant impression of your attendance at this Confer¬ 
ence, and a determination, as Dr. Morton has said, to continue 
your efforts, and return next year still more resolved than 
ever to follow on the lines we have so well begun. 

The Conference of 1900 then terminated. 



MOTH BORER IN SUGAR CANE. 

(Inntrim stiahumh s, Kibi.y 
m it. w v \ w i i i i u no i. ii. \. 

Entomologist to tin* Impeii.il Depnitimnt oi \u> it itltuic loi 
the West Indies. 

Where\er >npir ciiiic is eultixated. it is .iti « k< i b\ ,i 
numbei of insert and fumriis diMn-es, mhiii' of w f»i< 1 1 ha\e 
caused a large ainount of damage, and aic legudtd i- nn\i- 
taI>lc features of cane cultivation. Of the inject- tho-e that 
ha\ ebecome epidemic and attuned the i ank ol ^ei ions pc si-. ha\ e 
lx‘cn studied with considerable cnie in difletent put- ol the 
world, and our knowledge ol these is iucieasing pai b\ \<ui. 
Perhaps the best know n and lh st lecoided inject c*iu m\ of 
sugar cane is the moth boior of the West Indie- Dutima 
Hrtccha rahs, Fabr. Insects known as moth bonis occur 
wherever cane is giown, and the .New AVoi Id moth borei is 
represented in other paits of the wot Id b\ clo-eh allied inserts 
of .similar habits. Besides the moth hotels, then* an a great 
number of insects that attack cam* and it must b» admitted 
that the pests we are acquainted with and whose Ido hi-toiies 
have been woiked out an* few in numlu*i mmpiml to tiie 
]xjsts of minor impoitance tlmt are to be found in eanefields. 
l)r. Zelintuer (SI) reeentl> emimeiated X5 iiise( t- injiuious to 
cane, occurring in Java alone, and the fauna of otlu i localities 
needs only to be inxestigated to yield a list of insects and 
other organisms, which though at present insignificant, are 
yet potential pests, and which the conditions of cam* cultiuition 
may at any time bring into greater prominence 

Turning to Diatnra mccharahs, the first mention occurs 
in Sir Hans Sloane’s work on Jamaica (1), written eaily in the 
18tli century; it is probable that the “ worm” there leferred to 
can be nothing but our moth borei, and it is supposed to be the 
insect described by Fabricius (2) from South America in 1798. In 
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1828, the Rev. Lansdowne Guilding (4) described the moth 
borer from St. Vincent, and there is little doubt that his 
Diatnva mediari was the same as Fabricius’ Phalama 
saccharalis , now known as Diatnra, media rails. In Scliom- 
burgk’s “ History of Barbados ” (7) will be found a reference to 
this pest, and about the same year Gosse (6) records it from 
Jamaica. That a moth borer of some description was at this 
time to be found also in Mexico is evident from the specimen of 
cane preserved at Kew, Avhicli dates back to 1854, and shows 
distinct evidence of moth borer attacks (58). In the year 1856, 
a report on the Cane diseases of Mauritius was published by a 
Select Committee, (8. 12.) and this deals with a moth borer that 
is either Diutnm saeeha ra l is or D. striatal Is. In the next year, a 
disease of sugar cane is recorded from India by B. J. Mookerjee 
(11), and in his “Bibliography" H. Ling Roth (23) adds,“evi¬ 
dently the borer is the cause of the disease.” 

The same year, 1857, gives evidence of the occurrence of the 
pest in the Southern Cnited States, (9,42), and some years later, 
Miss Okmkrod records the occurrence of Dint ran saecharalis in 
British Guiana (18). The moth borer is recorded from the 
Sandwich Islands in 1883, (21), and two years later, H. Ling 
Roth (22) finds what he believes to be the same insect in 
Queensland. There are numerous references to the occurrence 
of the pest ill Florida (10), Mexico (19), and other parts of 
America, (27.56 etc.), both Cane and Indian Corn suffering from 
the attack. E. C. Cotes (31) in 1889 described a cane borer 
from India, which was probably Mookerjee’s disease, and con¬ 
sidered it identical with Dial ran saeeha rails ; in 1892 a speci¬ 
men sent to Washington was stated by Professor C. V. Riley 
and Dr. L. O. Howard not to be Diatrwa saeeharalis , but a 
species of Chilo which the condition of the specimen prevented 
them from ascertaining (54). During the last 20 years, a 
voluminous literature has grown up in scientific publications 
and periodicals, and a complete history of the occurrence and 
ravages of this insect has yet to be compiled. The localities 
may be provisionally summed up as follow :— The West 
Indies, Central America, Cnited States, South America 
(British Guiana etc.), Sandwich Islands, Queensland, Mauritius 
and India—the last three of these are doubtful. 

Other species of IXiatraa , or closely allied genera, occur in 
other parts of the world. Ceylon, Singapore, Borneo, Sumatra 
are infested with Diatran striatal is (81): Algiers and 
possibly the Canaries by Sesamia nonayrioides : Celebes, 
Java, Mascarene Islands, and Madagascar have Diatran 
striatalis var. albieiliata (78.79. 85.). Java in addition has Chilo 
inf a sea lei l as, (Iraph of ith a sell islaeeana , Seirpoplutya i n taeta 
(83.84). Mauritius and the Mascarene Islands have Sesamia 
nonayrioides and Alaeita saeeha ri in addition to Diatrcm 
striatal is (73.78.79.). Diatrmi is a genus closely allied to 
Chilo , in which the West India moth borer was for some 
time placed. There is a considerable amount of confusion 
in the literature as to the generic and specific names of 
the moth borers. Procerus saechariphagus , and Phalama sac - 
chari , are two old names for the moth borers of British 
Guiana and other places (13.18.). There are a number of 
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species of Chilo and Diatrcea , and a monograph on these and 
allied genera, with descriptions of the larvie of all the species 
known to attack sugar cane, if not existing, would be very 
welcome. 

The great number of other insects that attack sugar cane 
has already been alluded to. In the West Indies, we find 
a considerable \ariety, including the weevil, Sjriu nophorun 
nacchrtri, tho shotborer, Xf/lcboriis p< r/oran s, tlie cane liy 
Delplia.v xacchanvova, the mealy bug Dartt/lupi u.v, and other 
less well-known insects. Wherever sugar cane is grown, 
destructive diseases occur, not only injects but also miles and 
a number of fungoid disease*. Of these some are parasites in 
the strict sense of the woid, otheis are *apioph> tes, and in a 
number of eases it is as yet unei rtaiu whcthei they aie merely 
followers of the true parasite* or do themselves attack growing 
eane. In the majority of casts, our information is too scanty 
to allow of a reliable list of parasites and saprophytes 
being compiled, and it is to lx* hoped th.it those interested in 
tin 1 cultivation of sugar eane will endeavour to add to our 
knowledge by observations of the habits of those pests that 
trouble them. 

2. -Tin: Kuo, 



The eggs of the moth borer of tho We*t Indie*. (Dintrani 
sarrharahs), are flattened, oval in out¬ 
line, slightly convex : they measure 
in. (1 mm.) in length, and the upper 
surface is finely reticulate. They are 
laid in clusters, and are apparently 
fastened totheleaf by some mucilaginous 
matter, wlii'h remains on the leaf after 
the eggs have come off. The number 
of eggs in a cluster is very variable, as 
many as 17 having been found and a* 
few as four. The numbei will be 
found to be usually between 10 and 
30; 173 clusters were counted, and 
they were found to aggregate 3,227 
eggs, the average thus being nearly 
19 (18.0). The eggs partly overlap one another in a uniform 
manner, but tlie arrangement in rows is by no means 
uniform. Asa rule the lows are cleaily distinguishable, and 
are most commonly three in number. About 50 per cent, aie 
laid in three rows, about 20 per cent, in l or 2 low*, and the 
remainder are in five or moie rows, or very inegular. Promi¬ 
nence is given to this point because Dr. Zehutner (83-84) uses 
this character to distinguish the moth borers of Java. 


I.ggs of l)i(th <U1 !w Hthis 
on a piece ot the leaf of 
joungcane. (Natural 
size.) 


The eggs are laid on the leaf. I have never seen eggs laid 
elsewhere on the eane, and a point high up on the leaf is usually 
selected. There is no uniformity in this matter, the egg^ being 
laid on either side of the leaf, at any point iu its length and at 
any spot of the breadth. If the conditions under which the eggs 
are laid are borne in mind, this is to be expected, as there is often 
a strong wind blowing across the canefields, which are not 
sheltered by trees ; the moth has therefore to settle when and 
where she can, being u weak flier. It is in my opinion very 
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rare to find eggs cm dead or withered loaves, even in the old 
eniie*. The eggs ar v laid on the green leaves, and this again is 
to In* exported when the habits ol’ the larva are taken into 
aeeount. This has a considerable degree of importance in view 
of th<» practice of pulling off the tfasli from growing canes, 
and will be dealt with later. 

A point worthy of consideration is whether a narrow- 
leaved cane suffers less than a broad-leaved one. It is stated 
that certain varieties of canes suffer less than others when they 
are young, and though no certain information can be obtained, it 
appears reasonable to suppose that varieties with narrow leaves 
would suffer less, owing to the greater difficulty the moth would 
ha\e in laying eggs. It appears improbable that the caterpillars 
could exercise a choice. They eat all varieties. Only the moth 
could be 4 affected in the case of choice of young canes, and I 
ha\e soen fields of young canes, grown neat* patches of mature 
canes full of moth borer, where the narrow leaved showed a 
very noticeable absence of dead hearts, as compared with 
broader-leaved varieties. Such a point can be settled only by 
extended observation, but if borne in mind by planters, more 
information may be forthcoming. 

The eggs w hen freshly laid are light yellow in colour ; with¬ 
in 30 hours a tinge of orange appears, which deepens grad¬ 
ually: tin* eggs then become orange-brown, some noticeably 
browner than others: this deeper colour is associated with the 
eggs that are laid uniformly in two rows only, and 1 have 
endeavoured to satisfy myself whether these might not be the 
eggs of a distinct variety or species. The small number that 
survived the artificial conditions of growth appeared, however, 
to be identical with the rest, and, though I am not thoroughly 
satisfied, 1 am of opinion that colour variation in the eggs does 
occur, and is no guide to distinct varieties or species. 

The final stage of the egg is when the centre is black, and 
the outer edge orange or orange-brown. The caterpillar can 
then be seen, with a microscope, curled up in the egg. It raises 
its head, bites or pushes through the thin shell and comes out. 
Tin* conditions being the same for all the eggs of a cluster, the 
emergence of the caterpillars is wonderfully simultaneous ; in 
one ease the w hole of a cluster of 28 hatched out within one 
minute. 

3. THE LAKVA. 

On hatching, the caterpillars are active and can be seen 
w alking about the leaves. They may let themselves dow n from 
the edges of the leaves by a thread, which is produced from the 
hollow tip of the hypopharynx. In a short time, they disappear, 
either into the axils of the leaves, between the leafsiieaths, or 
into the tissue of the leaf itself. In the latter ease, they mine 
for a short distance and come out again, eventually reaching 
the axil of the leaf. They remain in the outer leaf-slieath for 
about 10 days and increase in size. At first hatching they are 
in. (2 mm.) in length, of a bright orange colour, with numer¬ 
ous short black hairs. 

If at the end of 10 days the shoot be unrolled, the cater¬ 
pillars ^lll be found eating the outer leafsiieaths, their presence 
being shown by the dust and debris they leave. The heart of 
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the cane is then pierced, most usually at the base, and a part 
eaten out. If this is done low down the growing point is de¬ 
stroyed as well as the centre leaves. All the centre leaves that 
are eaten through decay, the portion outside drying up. Such a 
cane is known as a “ deadheart,” and the decayed centre affoids 
a home for other organisms, which follow the moth-borer. These 
are saprophytes which, however, do not destroy any part of the 
living cane. 

So far, 1 have described the attack on young canes, in 
canes that have already formed joints, the attack of the cater¬ 
pillar may not lead to the death of the cane : if the growing 
point is eaten, the whole cane may die, or side buds may develop 
into shoots. In the joints the caterpillars make tunnels 
which commonly run up and down the cane, but sometimes run 
round the outside. The caterpillar may come out and go in 
again elsewhere and is not deterred by the rind of even such 
a hard cane as B. 147. As in the young cane, the first few days 
are spent under the leaves, or in the tissue of* the leases. 
Caterpillars are rarely found under the old leaves unless they 
are piercing the cane itself, and if fed on old leaves, they die*. 

When fully mature, the cateipillar eats a hole to the out¬ 
side; a few threads are spun across this hole, to keep out mi 
■welcome visitors, and the eatei pillar turns into a pupa: the 
head of the pupa is turned towards the opening and the cast 
skin lies further inside the tunnel. The duration of 1hclai\al 
life in art iiicial conditions is from 83 to 85 days ; in glowing 
cane it may be slightly shorter, lasting fiom 80 to 81 da \ s. 

When eggs aie laid on a leaf of young cane, theie aic moie 
caterpillars as a rule than that one shoot can suppmt and \< ly 
commonly in one hole there will be found two or tlnee dead- 
hearts. As stated above, 10 eggs are laid in one cluster, as an 
average; in old cane, this number may line! food in that earn*, but 
in young canes, a numbei appear to migrate to ot hei shoots, f 
am of opinion that these caterpillars migrate w hen the\ me at 
least 10 days old. Some dead-heaits ha\e two hole-on the nut- 
side, one -mallei than the'other: apparently the catei mllni h is 
gone in at the smaller hole, and the huger nole i- made (oi the 
moth to escape by. Such dcadheaits aie caused b\ lat\a* that 
have come from another shoot. When one shoot is caielulh 
infected with a number of recently hatched eaten pi Uni other 
shoots become attacked also and in some case-, un lei ml iiicial 
conditions, shoots of plants in neighbouring pot- wcie found to 
be attacked, though no eggs wore laid on those plants. 

The withered centre leaf does not show itself till late in the 
life of the caterpillar. Of .70 dead-hearts, 18 contained oul\ t; e 
empty pupa ease, showing that the borer-moth had e-eaped. 
There wore also 92 larva*, all far ad\aneed and IS pup«c. gi\ mg 
an aveiage of o\er 2 to each dead-heart. 

Structure of (hr Caterpillar. When the catei pillar is iii-t 
hatched, it is orange in colour, w it h a flattened black lie id. a 
black prothoraoie shield, and numerous black hairs. The colour 
soon changes to a dirty white, and brown spots appear on the 
akin. The apparent variation of the older larva' is great, some 
being much lighter in colour than others, w itli very faint spots. 
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Close examination will reveal the presence of the brown spots. 
Full grown larva* ni*e whiter than younger ones and this may be 
due to an increased amount of white “fat-body” under the skin. 
A full grown larva is 
slightly over 1 inch in 
length. The head is 
small, rounded, deep 
brown or black in col¬ 



our: there is a V simp- Full-grown caterpillar of Dhttrnn naccharctlis . 
ed light mark on the dorsal surface of the head. The antennae 
are very inconspicuous, situated in front of the ocelli. There 
are 0 ocelli, which are difficult to distinguish on account of their 
dark colour and minute size. The usual three pairs of jointed 
legs occur on the thorax, and prolegs on abdominal segments 
3 to 0 and at the hind end of the body. 


The pronotum forms a hard shield, dark brown or black in 
colour : the remainder of the body is soft, with regularly ar¬ 
ranged short hairs set in the circular brown spots. The 
stigmata are black and occur apparently on thoracic segment 
1 and oil abdominal segments 1 to 8, that on the prothorax and 
on abdominal segment 8 being the largest, the latter being 
dorsolateral, not lateral, in position. The* ventral surface is 


uniformly dirty white, without the brown „.^ \ 

spots that occur on the lateral and dorsal 
surfaces The spots and hairs are thus ar- rgfc'C 
ranged in abdominal segments 1 to 7 : on ' / 

each side, one anterior dorsal spot, one pos- I ^ 
terior dorsal spot, each v itli a single bail*: j 

ono dorso-latoral spot, with a single* hair, / _ jig A 

lying dorsalandslightlyantorior to thespir- V ^ 

aele : one lateral spot, w ithtwo hairs, placed 
ventral to tin* spiracle, and a la tero-ventral 
spot with one hair, slightly posterior to 

tlie lateral spot. Ti e* hv-t is often faintly hafcrnl view of the first 
. , * ,, . , . , 4 abdomuml segment of 

marked. o well marked ventral spots t * H > f U u ^ ro wn 


occur, though short hairs can be found. catc»ipillar. 


Tin* spots on the thoracic segments and on abdominal 
segment 8 are often confluent, and differ slightly in their rela¬ 
tive* positions. The description given by L. O. Howard in 
“ Iimccf Lifel (38) agrees w ith thi« but is slightly more complete. 
Tin* most constani character that is suitable* for purposes of 
identification is the arrangement of the spots on abdominal 


segments 1 to 7, as the redative* size's 
am I position of those on the thorax 
and posterior end of the* body are* 
variable). The mouth parts consist 
of the small labrum with a number 
of short hairs, large toothed mandi¬ 
bles, comparatively inconspicuous 1st 
maxilla*, and an under lip with the 
slender median hype>pharynx. This 
functions as the spinneret, as in other 
Lepidopterous larva;. The thread is 
double, the two filaments separate, 



Dorsal view of the first abdo¬ 
minal segment of the full- 
grown caterpillar. 
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and is capable of Riipporting the weight of the full grown 
caterpillar. This thread is used for closing up the hole the 
caterpillar makes, and the newly hatched caterpillars lmng by 
the thread from the edge of the leaf. It may also bo of use 


to the caterpillar in 
climbing the stems of 
canes. If a caterpillar 
is placed on a slippery 
surface, it makes a 
foothold for itself with 
this sticky thread as 
it walks. 

When fully mature 
the caterpillar makes 
a large hole to the 
outside, spins threads 
across it, retires a little 
way inside and sheds 
its last larval skin. 



Lateral view of tho brad of the fall ^rown eater 
pillar. 1. The labium 2. Tin* mandible. 8. The 
u)rt\illHi\ palp. 4. The h\pnphaiyn\. 5. The 
labium () Ihe antenna. 7. The ocelli. 


4. THE PUPA, 

The pupa isnaked, shining brown in colour, w ith 
short spines and callosities oil the abdominal seg- J\) ^4 

ments. Tlu» pupa* vary in length from \ to 4 ’ of /J LI 

an inch and are capable of making \ iolent imao- jj L 
ments with the abdomen. Their position in tin* V' Jjd 
gallery is w ith the head towards the opening, thus 
the moth is not impeded by the pupal skin 
w hen it emerges. The period of pupation is Odays 

5. the IM \(»o. L-Lf 

The adults are by day inaeth e.iemaining mo- L 

t ionless under sheltei. it night -fall they become* r o 

active and may be caught in the canofields smie " 

time after sunset. Neither the male nor tlie fe-f 5u ' pup.i of 1)nt 

i , , , ii* . ,, Jnut sin 

male appear to he strong meis and all those that 
w ere kept in capti\ ity died after the second niglit iftlie sexes liad 
united ; if kept isolated, they w ill not li\e beyond the 5th night 
One female lays from 100 to 800 egg**, in enptnity : I con¬ 
sider from 150 to 200 the usual number. Teuton (3) gh es 


the following transla¬ 
tion of bahricius’ (2) 
description : “ Wings 

striate cinereous, the 
hind margin dotted w itli 
black ;body small, cine¬ 
reous, immaculate: upper 
wings somet imes immac¬ 
ulate: lower wings w bite 
immaculate." 

Gosse (0) says “ A 
small sized straw col¬ 
oured moth, with ujipor 
wings of a tint best 
described asochry drab, 
varied with darkened 



Adult female of Jhatrcia satiharalie 
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linos and margined dots. Tho under wings are pale yellow.” 

Cockerell (15) supposes tho first of these to refer to the 
male, the second to the female; clearly, this is a slip, as the 
description by Kabrieius applies to the female, that by Gosseto 
the male. 


H. A. Morgan (80), quotes the following description from 
Fcrnalcl’s Ciambidae of X. America : ‘‘Expanse of wings 28-88 
mm. Hoad palpi, ochre yellow, the latter with darker venular 
and intei \ enular lines; one diseal and seven terminal dots, 
blaeh. Hind wings while in the female, pale yellow in the 
male. All the fringes eoneolorous with the adjacent parts 
of tho wings. There is a curved line of more or less distinct 
biown dots fiom within the apex across the wing, curving 
in towards the bast* of the hind maigin, and also a trace 
of a m*( ontl parallel line between this and the end of the 
cell. r \ lie**e lint's occur more or less distinctly in the males 
and also m a few females." The last description agrees with 

tin' ohaiaeteis shown b> 

tin* moths caught in Bar¬ 
bados, with out' minoi tlis- 
t inot ion r \ lie hind w mgs 
of t lit' m il< s ait v colon!ed 
s*mnl u 1\ to t hose of the 
lemnles. t i it i-. a sd\ t*ry 
w Into. 1 n sonu* m dt's thei c 
is a numbei oi bunt blat k 
spot •> at t In* hind cdg(' of 
tilt' low t i w mgs Tilt' pi o- 
poition of males to females 
s(*t*ms to be about 15 males 
to 55 jennies. It b not 
easy to distinguish tin* 
sexes; tin' variation in size is consitU'rable, some female* 
mallei than tin* large! malt's: the colouration of the 
s not tmiloim in eithei sex, the biown spots of the 
picst'iit m a mt.joiiU of malt's, and a few females, 
mav bt* said to be as a ntle smaller than tin* 



1 v\\ 

1 t 


Yilult unit* oi /httfi a tt sat (hnnth** 


bt*iiig 
w ings 
w iug bem. 

The unit's mav lx* saul to tie as 
females w it h dai kei foicvving^; but these two characters will 
not suffice fm sepaiuting the sexes Tin* feature that is best 
employ id is t ht' t'\t(‘i nal genital orifice. In the female, this is 
terminal, and tin* united lobes of the o\ ipositor may ht' seen, 
forming a biow n. oval stump, (h'lisety covered with hairs. In 
the* malt'tin genital oiifice is slightly anterior to the hind end 
of tht* lio lv, being better described as \ entral than terminal: 
the pointt d st> It s and complicated genital apparatus maybe 
seen with tin* help of a good lens. 


In*‘ ln'((f Lift (tt8) (’. V. Rilo> and L. (). Howard discuss 
the* que lion of the identity of the moth borers. Professor 
Hilt'.v emit* to tht* eonehision, from an examination of a number 
of moths, that tin* specimens reared from corn and cane be¬ 
longed all t o one species. Then* is a consilient hie amount of 
variation in tin colouration of the larva*, in the size of the 
pupa*, and in the size and colouration of the adults. Yet it is 
ilDpOH^lt* to separate thorn into two or more groups as these 
variations blend so gradually into one another. 



The larvae vary in colour, chiefly on account of the depth 
of colour of the spots, and the amount of fatbody present under 
the skin. The pupa* vary greatly in si/e, between certain 
limits, as do the adults. Each sev \atiesin size and colour, 
some females being smaller ordaiker than the largest or lightest 
coloured males. The actual markings on the throwing « aie not 
constant; the 7 black spots at the hind margin are always pre¬ 
sent and the disoal black spot is almost uni\er-al. though it may 
be very faint. It is impossible to separate these into two or 
more groups, whether they are reared from cane or Indian 
corn, and we must conclude they are all one species. 

(>. PWfAsiTls. 

There are two paiasites of the moth boier known in the 
West Indies as commonly ooouiring: Tt n Jmt/raiaiaa prttamuw 
chalcidid Jly menopteion, w Inch attack-, the egg-and (Utrtiyi i pn 
(Isaria) Harbin' which attacks the lai \a or pupa. 

In Barbados a pi o 
portion of the egg- of 
Diairtea Htachaialis 
are found to lx* black 
And not the noimal 
colour. II the-e an* 
kept, in a shoi t I une a 
nuinhei of minute H\ 
ing insects emeige. 

Through tin* kimlnes- 
of Dr L (). Howaid. 
this has b(*en ich lit i- 
fied as Tri< h<H/rotaunt 
pri/ana, Hi ley. 

The* lib 1 hi-toiy it woiked out in detail would un¬ 
doubtedly be of gicat inteiest. If egg- ot moth bmei me 
shut up with some of the-e painsite-. the\ will within i>0 
hours commence to change in eolom , deepening -low l\ to black. 
Jf they are then dissected, immatine pupa*aie ftund in each 
i*gg : that is, the paia-ite has icachcd a stage when the imagi- 
nal appendages are eonnnencing to foi m and aie \i-ible on the 
exteiior. 1 his is (lit* youngest - tage that 1 ha\e lx en able to 
find by simple db-eetion. Elaboiate method-of section cut- 
ting art* needed to elucidate the lilt* histoi y , w hu li i-of great 
interest in insects of thi- giotip The* pupa i-soon fully burned, 
two or three being found in each egg and the metamorphosis 
is passed through in 0 day- oi less. The matuie in-ect 
makes a neat round hole and Iea\e- the empt\, black egg¬ 
shell. This parasite receives fm ther 11eatment umh*r i«*medies. 
A similar parasite, belonging to the same genus and possibly 
the saint* species, is rceoided by Bat her(00) from St. Kitts, and 
Dr. L. Zehutneu (75.7(1) statt*s that the eggs of Ihufrwa 
Htriatalis in .lava turn black in consequenceol tin* attack of 
VhavhwUvha aaaa, a similar parasite. 



Koillftle ot Fi n hniji ('nnitu /)ithns(t 
Maine lit <1 »‘) tom- 


Cordycepft (Isaria) Barber i is recorded from Antigua, St 
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Kitts and Barbados. Descriptions 
of this fungus may be found in 
the writings of (Hard (70) and 
Manner (74j. Larva' attacked by 
it become hard and “ mummified.” 

“ When fully developed the 
sclerotium has completely de¬ 
stroyed and replaced the internal 
structure of the larva, on which 
it is parasitic, the skin alone 
remaining intact.” (Manner) 

“This species is noticeable Larva of Diatran mccharaln* killed 
for the fact that the ascigerous by Canlyupn Harbin. 

portion (appareil frudi/erc) emerges from the mummified insect 
not only at the spot usually chosen .... that is the neck, but 
rather on the forehead between the ehitinised plates of the 
head, and \ery frequently symmetrically from each segment 
as well, cither at the origin of the legs or near the stigmata.” 
( Giard ). 

“ The larvae are attacked by the fungus while lying in their 
burrows in the cane stems. The fungus springs from every 
pai't of the caterpillar, hence the (ascigerous) stems vary in 
length, those oi iginating farthest away from the burrow being 
longest, as all the stems appear to grow towards the opening 
and push the aseigeious portion into the air.” (Manner). 

Few specimens of attacked larva* occur in Barbados, 
though they may be found in the mature canes. The Uon’ble 
Francis Watts in a letter dated Apiil 1()th 1900, says of Cordyvvpn 
liavlx n in Antigua : “ It is fairly abundant and a useful ally.” 

Attempt** have been made to disseminate the fungus artificially 
and employ it as a direct remedy against Dial rant sau haralin , 
but hitliei to these efloitshave not proved entirely successful. 

7. injure . 

The cane is never free fiom the attack of the larva of 
Dtafrant nav( haralin. As soon as the > oung leaves are up, the 
moth boicr commences its attack and dead hearts, early in the 
year, are the Jesuits. Sometimes the whole plant is killed, and 
a fresh piece of cane is put in the hole. In the majority of 
cases one or nunc shoots die and other shoots glow up. l T ntil 
the cane is so far advanced as to form joints, the attack invari¬ 
ably results in a dead heart, which is often cut out; in this case, 
fresh shoots spring up, and it is probable that no direct harm is 
done in these cases, and in a few r cases good may be done by 
the encouragement of a greater number of canes per hole. 
When the cane fonns joints, the caterpillar eats tunnels in 
the joints, destroying a certain quantity of the tissue of the 
cane. A large number of caterpillars must affect one cane, in 
order to seriously damage the cane and the sugar content hy 
thnr work alone. It is true that tne caterpillars are very abund¬ 
ant, and I have frequently had difficulty in finding a cane 
unattticked by borer,and sometimes have not been able to do 
so, but the actual damage directly caused by the borer is not 
the only trouble. Why the moth borer is a pest of 
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such magnitude is that, without it, the rind fungus 
would not be able to cause the very great amount of des¬ 
truction it is now doing. Canes attacked by fungus are 
worthless, the sugar i* gone, the cane smells sour, and the 
juice is not only valueless, but directly harmful to the 
juice of good canes. The loss of sugar in Barbados is due, 
primarily to rind fungus ( Tru/wspJucria sacchari) but only 
indirectly to moth borer, which opens a nay for the fungus. 
This point has been well brought out by several an liters : “I 
believe that fully 90 per cent, of the canes attacked by rind 
fungus had already been attacked by the moth borer; but I 
may add that I have seen the rind fungus on some canes that 
had not been attacked by the borer.’' (*/. 7?. liocell , 89). 
0. A. Barber (00) says: “The fungus is our greatest enemy and 
the moth borer is its greatest ally; the fungus rot*- the eane 
and the caterpillar of the moth borer opens the door to it.” 

The Commission appointed in Barbados to investigate the 
moth borer and other eane diseases reported as follows : “ Tn 

any crop up to the month of December, it would appear that 
the number of canes attacked by Bind fungus alone b small, 
it would seem that in Barbados up to December in each year 
the fungus makes an entrance into tin* cane at spots injured by 
the moth borer, which must therefore be looked upon as a very 
serious insect pest.” (02). 

These statements <diow cleaily that moth borer assumes the 
rank of a serious pest moie on account of the lind fungus, than 
on its own nun its. Those who have s<‘<>n tin* rind fungus, an ill 
know how destrueti\e it is: tin Baibados Commission (02) 
summed up the situation thus: 

“Thu result of this disease (Trichosylw via) is, that canes, 
which if they had remained healthy would lane ghen a large 
yield of rich juice, aie found to be absolutely Aalueless. and so 
far from themsehes > ielding sugar, their pi cseneeamong crush¬ 
ed canes aetuall> leads to a marked doteiioration of the juice 
and the sugar manufactured thercfiom. as well as to a diminu¬ 
tion in the quantity of the sugar obtained. This disease is 
present in probably on ery eanetield in tin* island, and the total 
crop of bS91 is clearly found to be Nery seriously diminished by 
it and your Commission has formed, after the most careful con¬ 
sideration, the very disquieting opinion that if it be left un¬ 
checked, the cult ivation of the sugai cane an ill be* tendered un¬ 
profitable and therefore extinct in this island.” 

Those w ho have seen a Barbados cnnefield an ill knoAV that 
rind fungus and moth borer are \ery preNaleiit. and the heap 
of rotten canes that accumulates daily during eiop season 
testifies to the destruction caused by the rind fungus, and 
its ally the moth borer. 

So far as can be seen, in Barbados all varieties of canes are 
attacked by moth borer caterpillars. Some are said to suffer 
less, and this may be a question of a narrow leaf an hen the eane 
is young. Certainly, the adult alone can choose Avhich cam* 
to infect, as the caterpillar could not ANalk very far in search of 
another variety of cane. The hardest, as also the softest are 
in Barbados all bored by Diatrcea saccharalis , 
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Thejnoth borer of the West Indies and America is known 
to live on other plants than cane : this increases the difficulty of 
evei eradicating the pest, in localities where either of these food- 
plants grow in a wild state. L. (). Howard (38), records that 
in the United States. Indian corn (Zea Mays), Sorghum 
nil gave and Gama grass (Tripsaeum dactyloides ), are eaten 
by Diainva mccharalis . H. A. Morgan (80) adds Johnson 
grass (Sorghum haleprnse) to the list. In Barbados I have 
seen Indian corn and Sorghum attacked by moth borer 
caterpillars and they appear to be identical with the sugar 
cane boier. 


8. remedies. 

A considerable number of recommendations may be found 
in the literatme of cane diseases, adapted to the different cir¬ 
cumstances for which they have been framed. It will be of 
interest to consider some of these and discuss tlieir suitability 
to conditions such as obtain in the West Indies. Guilding (41 
mentions that the temedy found to be successful in St. Vincent 
was trashing i.r. pulling the withered leaves off the old canes, 
in order to deprive the young caterpillars of shelter. Gosse (0) 
states that lie was informed of the same remedy by a Jamaican 
pi inter, who found it efficacious. This simple recommendation oc- 
etiis in the w nt mg- of later obser\ ers, and would appear to have 
been found a suitable iemod>. I have been unable to discover in 
what \va> such a practice would affect the moth borer. As 
aheady stated, the eggs are laid on the green leaves, and the 
young lar\<e shelter in then axils or under the leaf sheaths. No 
opportunit> has pi evented itself of testing the remedy. H. 
Ling Both (22) condemns the pi act ice in his writings from 
Queensland in 1885, and the value of the reined> appear*-to be 
questionable, as Ini as it alleets the spread of the moth borer. 

Poiter (5) wiiting in 1830, leeommends a pinch of lime in 
the heart ol each young cane. This to be efficacious must be re¬ 
newed peiiodiealh, and would doubtless destroy many young 
ratci pillai *<> if it could be doin' sa\ as often as once a fortnight. 
But bcttei ie-nlts can in my opinion be attaiued by more econo¬ 
mical method-. in\ol\ mg less labour. J. O. Westwood y\Q) in 
1850, recommended that all tiash, rotten canes and other refuse 
be allowed to accumulate on the field and then burnt. This 
remedy has also found fa\our with other writers, and would be 
efficaiions and cheap whole the conditions permit of its being 
performed. In Baibados, this remedy does not seem to be* ap¬ 
plicable, the loss of organic matter caused by it is too 
great when the tropical conditions and small depth of soil 
are taken into account, and in such a densely cultivated island, 
the fire would be a cry difficult to keep under control. This 
practice obtains in St. Kitts, and the following ({notation from 
a letter from a planter in St. Kitts testifies to its value: “In 
1801, there 1 was a considerable amount of damage done to my 
canes by the Ijorer. I used one remedy, viz., burning the field as 
soon as the canes weie leaped, starting on the loe side, the fire 
moved very slowly— being against the wind, -after it was over 
there w r as not a living insect to be seen. I think this is a more 
effectual way than picking up the diseased canes and then burn- 
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ing them, thus only destroying the many and leaving the few, 
which doubtless rapidly multiply. Since doing the above, I 
have been practically without the ‘ borer’ in the shape of a 
‘pest.’ ” (Jan. Dougins Adamson.) 

On the other hand, H. A. Morgan (50) in the report of the 
Louisiana Experiment Station remarks: ‘‘Planters have very 
generally burnt the trash and yet the attack has apparently 
not been lessened.” 

Another remedy was proposed by W. E. (dll (10) in Deme- 
rara in 1879. He considered that the supply of silica in the ftoil 
was used up by continual cultivation of sugar cams and that 
the prevalence of insects was due t« the lack of hardness in the 
rind of the cane produced by the absence of silica, lie advised 
placing sand round each hole. Unfortunately no reference can 
be found to any trial of this remedy. 

In 1879, tile Royal Agricultural Society (15) issued a cir¬ 
cular in Pemerara, to elicit information and make recommend¬ 
ations. They advocated burning the trash, crushing tin* rotten 
canes, soaking plant canes in water heated to 125 F., encoura¬ 
ging birds and other enemies of the moth borer, and also 
cutting out tlie diseased canes. About the -.ame time Miss 
Ormerod took up tin* question of cane pests, and recommended 
that the diseased shoots should be cut out and destroyed, 
whilst lime and mould be placed on the cut stump. She also 
suggested that the plant canes lie soaked in some solution that 
would destroy any caterpillars that an ere in or on them. 

The practice of cutting out diseased canes is of the great¬ 
est value in directly combating the moth borer, and is carried 
out in Barbados at the present time. Writers from different 
parts of the world have found this a suitable remedy, and so 
far as can be judged fiom the available literature, it has 
been adopted in Queensland (23), Teneriffc (03.88). the West 
Indies (59, 02, 89, etc.) and other localities with marked success. 
Cutting out should commence a fcic tcukx after the cane is 
up, that is , as soon as a dead heart can be seen. The withered 
shoots are cut out very low down, to ensure the destruction 
of the chrysalis or caterpillar inside, and are brought away 
from the canefields. They may be disposed of, as circumstances 
permit, in any way that will destroy the borer. If no iw* is 
found for them they may be immediately burnt: otherwise 
they may be fed to stock, chaffed up, or put on the compost 
heap and well covered over. The essential thing is to destroy 
the borer, and make sure of lessening tin* number as much as 
possible Where fodder is scarce, and it is desired to keep the 
dead shoots for a short time, each should be split up and the 
caterpillar or chrysalis destroyed. Where a silo is being made 
up, they may be put in without any risk of escape of the 
caterpillar or moth. 

Steeping plant canes in either hot water or some preserver 
tive solution lias also been Avidely ad opted to judge from (he 
frequency with which it is mentioned. Its bearing on the 
destruction of tho pest is in my opinion slight. Any young 
caterpillars on the plant cane Avould be destroyed, but the 
actual planting would in all probability effect this, provided 
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the cane had first been stripped of all dry leaves. A hot liquid 
would destroy the caterpillar if the cane were sufficiently long 
in the hot liquid to become heated throughout. Mr. J. R. 
Bovell’s experience is that the liquid does not as a rule pene¬ 
trate the tunnel of the caterpillar, as might be expected from 
the small size of the tunnel itself. This remedy may have a 
greater effect in destroying the Rind fungus (Trichospluvria) 
but does not appear to be sufficiently effective with the moth 
borer. 

'Professor Comstock (17) advocates remedies that are inap¬ 
plicable to the conditions of a tropical country, where growth 
is continuous and there is no winter. Such is the practice of 
burning the stubble, a recommendation of the greatest value 
in Louisiana, where the larva* hibernate in the stumps of the 
cut canes. He also draws attention to the need of careful 
selection of plant canes. This is a matter that cannot be too 
strongly borne in mind, and were it not thateveu at the present 
day the most diseased canes are occasionally selected as plant 
canes, such a recommendation might have been considered 
superfluous. 

Professor Riley and Dr. Howard (3(3) suggested spraying 
with Paris green, in a special ease where immunity was desired 
from the attacks of moth borer in an experimental field. The 
costliness of such a remedy would prevent its adoption on a 
large scale as part of the practice of a sugar estate. 

In the West Indies the subject of remedies received 
especial attention from 181)2 onwards. The subject was taken 
up in St. Vincent by a committee of planters ((H), in Antigua 
by the Agricultural Society (03) and in Barbados by the Com¬ 
mission appointed for the purpose of investigating the moth 
borer and other pests (02). In addition there are the writings 
of G. W. Smith (17), C. A. Barber (57, 59, 60, 01, 77.), J. J*. 
d*Albuquerque (50), and J. R. Bovell (89), containing recommen¬ 
dations based oil the especial needs and conditions of the West 
Indies. It will be convenient to discuss these recommendations 
without reference to the authors or the chronological se¬ 
quence :— 

I. The plant canes are to be carefully selected. This is less 
of a remedy than a plain piece of common sense practice. 

J. All dried and decayed canes are to be burnt as soon as 
possible afler the cane has been rut. This recommendation is 
efficient, practical and inexpensive, and should form part of 
the usual routine of estate work. Frequently, when the ripe* 
canes are cut and taken to the mill, the dried up diseased 
canes are left on the field with the trash. These are infested 
with rind fungus, moth borer and other pests and constitute 
a serious source of danger, by serving to assist the spread of 
these diseases. They should be removed as soon as possible, 
the juicy ones ground in the mill, apart from tlje sound canes, 
and the whole heap burned as soon as possible. They would 
not then serve as nurseries of disease. This is the gist of the 
recommendation and had it been carried out since it was ho 
strongly urged on sugar planters, there would now be far 
less disease. In Barbados at the present time these canes are 
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very generally destroyed at the end of each week but it is no 
uncommon thing to find that they are either left on the field, 
or are brought in and left in the yard, to be ground and burnt 
at the end of the crop season or whenever convenient. In 
the pressure of crop season, it is not possible to grind these 
as often as would be desirable, but every opportunity should 
be taken to destroy them. The juice must not be allowed 
to mix with the juice of the sound canes. 

d. Cut out diseased canes . This is possible in the early 
period of the cane’s growth, and its great usefulness as a direct 
measure against the moth borer lias already been discussed. 

Soak the plant canes in solution hejore planting . Such 
liquids as lime water, ,7eyes’ fluid, and carbolic acid art* recom¬ 
mended, the plant canes to be soaked for 12 to 18 hours. An 
alternative is to use water heated to 180 F. This latter remedy, 
as already stated, has little bearing on the question ot moth 
borer. It was originally recommended for the rind funguo. 

.7. Encourage enemies . Cord yvvps BarberiixwdTrichog ram ma 
are the two enemies already mentioned: attempts to spread Cor- 
dpeeps have been unsuccessful so far and no feasible way suggests 
itself of assisting Trichogramma in its work of destruction. As 
the moth flies at night, and lies hidden by day, birds will prob¬ 
ably do little against moth borer, but bats may be of service in 
this respect. 

//. Destroy the stumps of canes, that are not to he ratooned , 
as soon as possible. As soon after reaping as convenient, the 
stools were to be dug up, and burnt or otherwise destroyed. 
This was based on the habits of the moth in the United 
States, where the caterpillar hibernate** in the stump* of the 
cut canes. This does not appear to take place under tropical 
conditions where there is a constant supply of growing canes. 

7. Burn all ratoon pieces nothin 14 dags . This recommen¬ 
dation, like the last, would have little effect on the moth borer. 
Jn places where the trash can be fired a^ well and there is no 
danger of the spread of the fire, this practice has given excel¬ 
lent results, as shown at St. Kitts. 

<V. Do not ratoon. This was recommended for Barbados, 
where the burning of fields cannot safely be undertaken. 

Ih Cover ratoon stumps icith lime. This would be a good 
remedy were there any caterpillars in the' stumps. Its effect 
on moth borer would not seem to be very great. 

If). Place half a pint of lime in each hole. 1 am unable to see 
how this could affect the moth borer. The larvae are inside 
the canes, and would scarcely be affected by the lime, which 
w ould need to be continually removed. 

11. The trash from the old canes is not to be spread round 
the young growing plants. This question requires thorough 
investigation, before it can be profitably discussed. If the eggs 
or caterpillars of ihe moth-borer are carried thus to the young 
canes, the practice is dangerous in the extreme. But- there is 
no evidence that this is so and the advantages derived from 
the practice under tropical conditions are too great to allow 
of hasty condemnation. A matter of this kind can be iuvesti- 
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gated only on a large scale, and planters should best be able 
to decide the question. 

II. Introduce rotation., planting a non-grant ineous crop in 
ultimatum trith sugar (atic. This would be serviceable if a 
large block of land could be kept under some other crop for a 
whole season; but as Jong as young canes are planted between 
the mature canes or near them, the moths will spread. 

/ >. Th< fast ret onunendation is that of using fights to catch 
tin moths. This practice originated in the lhiited States, and 
lias been recommended in Barbados and elsow here, it has been 
practiced with considerable success in Barbados and St Kitts. 
A lighted lantern is suspended over a pan of molasses and 
waiter, or keKKene oil and water; the moths are attracted by the 
light and bill into the liquid. Any light that is sufficiently 
powerful and will not blow out is suitable.and the most favour¬ 
able position for the lights is to leeward of the patches of old 
canes. On an estate in Batbados, 0,700 moths were 1 caught at 
0 lights during the months from June to December of one year. 
1 am able to quote a lettei from a planter in St. Kitts, who 
describes the mrangeincnt he uses; 

“A shallow wooden tra> about lft. bin*-. square, 2ins. deep 
is nailed on a lough post at a height of 211. bins. from the ground 
the tray being pitched (to pi event leakage) has a covering of 
about half an inch of molasses and water in the middle of 
which is the lamp, a lineup lins. high by 2ins. in diameter with 
a moveable top, any old rag serving as a wick, the shade being 
a whisky bottle, with the bottom taken out. The tin flange of 
the lam)) is nailed to a block of wood, which is also nailed to the 
bottom of the tia>, the bottle --hade resting on three pieces of 
wood \ of an inch thick to allow of sufficient air to permit pro¬ 
per combustion. To get the bottom of the bottle taken out is 
easily done by filling it tightly with lino sand and tapping 
all round with a convenient piece of iron. The lamps are 
plaeed in fields of cane etc., 24 being used. Place the post 
firmly in the ground to prevent dogs upsetting it for the 
molasses." (d. I). Adamson). 

The majority of the remedies discussed appear to ignore the 
moth borer to too great an extent. The cultivation of any eiop 
involves a light with pests of s)inc description,but modifications 
of the routine of estate woik will not desttoy the pest itself. 
Direct measures against the pest are likely to prove successful, 
combined with preventive measuiesand judicious cultivation. 
Knowing tlie life history of the pest and its habits, the most 
easily assailable points may be selected and diieet means taken 
to secure its distinction by taking advantage of its weakest 
points. Complete lelianee cannot be placed on preventive mea¬ 
sures; vigorous measures to directly secure the extermination 
of the insect are needed and are the mainstay when a pest at¬ 
tains such large proportions. The most easily attacked points 
in the history of the moth borer are these three : 1st. The eggs, 
laid openly on the leaf of the cane ; 2nd. The larva* or pupie in 
the deadheart; 3rd. The moths flying at night. On these 
three the direct methods of extermination can be based. The 
destruction of the larva) and pupa) in dead hearts and the cap- 
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ture of the moths by means of lights have been already 
discussed. There is another remedy that is deserving of careful 
attention. It has been already stated that Indian corn (Zea 
Mays) is one of the plants attacked by moth borer. It has 
been used as a trap crop by cane cultivators in the Canary 
Islands. I can find but one reference to it, which I w ill quote : 
“ Here, (Teneriffe) the borer is also said to prefer maize to 
cane, and when cane was grow n by small farmers, they were 
in the habit of sowing a few grains of maize in spots of cane 
that were known to be frequented year after year, and when 
these got full of borer, cutting them out. There is no doubt 
that it is extremely fond of maize and I have taken as many 
as 37 in one stalk.” (D. McPhaiL 38.) This icfers to another 
borer, probably Sesamia but the same habit is found in 
Diatrau sacchara/is. Indian corn is attacked by the moth borei, 
and from a case that came under my notice I consider it 
prefers maize to sugar cane. Maize was growing between the 
young canes, and whilst the canes were free fiom attack, 
the maize was eaten up w ith moth borer, and other cater¬ 
pillars. Mr. McPhail^ suggestion is a very sound one, and 
it would seem to be a simple matter to sow corn between 
or near the young canes, and destroy the borei s, before they 
were able to complete their lile history. It would be necessary 
to cut out the maize within 0 weeks of the first attack, and 
if the plants were only slightly affected, they might be fed 
to stock, cjiaffed up or put hf the silo. If they were badly 
attacked, as would probably be the ease, the whole might be 
burnt with some dry trash, or buried deep in the compost 
heap. 

There is one more remedy of importance left undiseussed, 
and that is collecting the eggs. In a recent pamphlet “Moth 
Borer in Sugar Cane,” I advocated this remedy and 1 was not 
then aw r are of the fact that it had already been suggested by 
two writers. Dr. L. Zclmtner (75. 7(5) recommended it against the 
moth borers of Java and this is the earliest refeience I have been 
able to find to this remedy. In the "Sugar Cane" of Dee. 1801), 
a letter from Mr. D. McPliail appeared, which I have already 
quoted and he alludes to this remedy : “ When 1 mention that 
on one of our estates here (Teneriffe) containing about 120 
acres of cane, nearly 15,000 deposits of eggs were found and 
destroyed during the months of June and July, . . . the im¬ 
portance of doiug this will be recognised.” This refers to an 
allied borer, as does Di. L. Zehntner’s leeommendation. I 
take this opportunity of expressing my regret that in the 
pamphlet recently published, no mention is made of the earlier 
recommendations of Dr. Zelmtner and Mr. McPhail. 

The collection of the eggs lias been carried out to a small 
extent in Barbados, during April and May. 1 am in a position 
to give some details of the w r ork. First, as to the number of eggs 
laid. In my own collecting in February and March, I found an 
average number of 70 egg clusters iier acre. It must be borne 
in mind that these are egg clusters which have not hatched 
and therefore have been laid within, at most, a week. 
Figures obtained from the results of the collecting by gangs 
of girls or boys during April and May show higher results 
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Prom various localities, the numbers were, 155 per acre (50ac.), 
102 per acre (100ac.), 133 per acre (82ac.), 105 per acre (70ac.), 
350 per acre (5ac.). These figures will give an idea of what 
abundance of eggs are laid every week on the canes. To 
collect eggs, it is necessary to have a gang of boys or girls, 
with knives and either sacks, oi better, boxes or tins, in which 
to put the eggs. They go regularly over the estate, and 1 have 
found them very sharp-sighted. They briug in anything 
that has a faint resemblance to DUitrau eggs, and one 
girl or boy will do from 2,000 to 3,000 holes of young canes per 
day. They will of course bring in hatched eggs as well, unless 
told to leave them, and the proportion of these will be very 
large if that field is being done for the ftist time ; but these are 
best left alone, and are not counted if brought in at the end of 
the day. 

During the early part of this year, I found such great 
numbers of eggs clusters and could collect them so easily, that 
at a meeting of the Barbados Agricultural Society in March 
last, I strongly urged the collection of the eggs as the simplest 
and most direct remedy. It should form a part of the regular 
routine of every estate, and cannot fail to destroy the moth 
borer and would in fact ultimately eradicate it, since the moth 
must lay eggs on the young canes during the crop season and 
after it. There is just one season wiien egg collecting is especi¬ 
ally valuable. Up to June, there is a supply of both old and 
young canes for the moths to lay eggs in. But when the canes 
are cut, where are the moths ? All in the young canes ! Their 
eggs can be collected then and must all be in those young canes : 
so that when the crop is finished, in June, is the time to catch all, 
the eggs being laid on the smallest possible area, not only of 
land but of plant surface. The following diagram illustrates 
the distribution of the moth borer eggs during the year and 



Diagram shewing distribution of moth borer. 

The thickened fine rising over January in each case represents the relative 
number of moths ilaying eggs in the young canes. These eggs can all be 
collected. The thickened lines it will be noticed end over July. The thin line 
in continuation repi'pseuts the relative number of moths laying eggs in the 
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dhows also that the amount of leaf surface is at its minimum in 
June and July, so that then is the best possible time for ensur¬ 
ing the death of the moth borer. If it were possible by turning 
all hands on at this season, to examine every cane, once a week 
for (5 weeks, there could be but a very small number of moth 
borers left alive. 


9. PARASITISED EGGS. 

There can be no doubt as to the value of egg collecting as a 
direct remedy, and some planters in Barbados took it up in April 
and May. The eggs then collected were however found to be 
composed of a large proportion of black eggs. This was opposed 
to my experience in the earlier months, but the results of the 
collecting show that during April and May a great increase 
took place in the numbers of the parasite, till in May as many 
as 75 per cent, of the eggs were destroyed, and in some cases 
a higher percentage. It was felt that more harm was being 
done than good, and it was recommended that the black eggs 
should be left on the plants, all others being collected. This 
was a piovisional recommendation till the subject could be 
investigated afresh, with the benefit of the experience of April 
and May. It has been clearly seen now that it is not a 
safe practice to leave the black eggs on the plants. Careful 
examination of a great number of eggs has shown that 
it is not possible to distinguish fully mature normal eggs from 
recently parasitised “ black eggs,” without a good magnifying 
glass. The gangs, if told to leave black eggs, will certainly 
leave a proportion of the fully mature normal eggs on the 
plants under the impression they are black eggs. 

Another reason is that a proportion of the parasitised egg 
clusters are not entirely parasitised; some give rise to caterpillars. 
This is natural, as the Trk'hogrcunma mYist have some limit to 
her capacity for laying eggs, and has not sufficient for the 
whole cluster in some cases. To fully satisfy myself on this 
point 1 examined many thousands of egg clusters as they were 
brought in from the fields by the gangs, or as soon after as pos¬ 
sible, and of the black egg clusters 19*5 per cent, had a propor¬ 
tion of sound eggs. It might be but one normal egg to the 
cluster but that hatched to a caterpillar. For these two reasons 
it is impracticable to send a gang out to collect all but the black 
eggs. They will leave about one-fifth with normal eggs, 
besides a proportion of the fully mature normal eggs. 

The problem then resolves into whether to leave all the 
eggs alone, and do no work against the moth borer or to collect 
all the eggs and destroy the parasite as well as the eggs. I 
will give my reasons below against putting any trust in the 
parasite and will now state my conviction that it is useless 
and dangerous to trust in any degree to the parasites. Equally 
it is harmful to destroy so many parasites. Fortunately there 
is an alternative that secures the destruction of all the normal 


canes too far advanced for egg collecting. The dotted line represents the 
relative area of leaf surface throughout the year. It will be seen that the 
period of minimum leaf surface coincides with the time when all the moths 
are laying eggs in the young canes, and when they can all be collected. 
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eggs and does not destroy tlie majority of the parasites in the 
black eggs. 

Jt has been found, that if all the eggs alike are collected, 
and kept in the open air where they dry up, that the majority 
of the caterpillars die befoi e they hatch ; but also that all the 
parasites that have reached the early pupa stage are not affect¬ 
ed and will hatch out as usual. Parasitised eggs weie kept in 
a calcium chloride dessicator. One egg was dissected before¬ 
hand and contained immatuie pupa*, just forming ; these eggs 
hatched to the usual active Truhoynnnmiv, which appeared 
in no way affected by the excessive dryness. The feasible 
recommendation then is to collect the eggs, nil but those that 
have hatched ; to place them in the yard on any spot remote 
from the canes for a few days, till all the Truhoyrmnnuv 
escape. Any caterpillars that hatch may then be destroyed 
with boiling water 01 the whole lot burnt. I would suggest 
that the eggs collected on Monda>, Tuesday and Wednesday, 
be all put, as the> ate collected, in one spot and left till the 
following Monday ; and that all the eggs collected on Thuisday, 
Friday and Saturday, lit* put in another spot and kept till the 
iollowing Thursday. Thus, all confusion will be avoided and 
all the eggs get their due amount oi time. 

It may be said that when* 75 pel cent, ate being destroyed 
by parasites, it is not woith while collecting. Vet it is still 
necessary to collect the eggs e\en where as many as 75 
percent, have been attacked by the parasites. Taking as an 
estimate 100 clusters of eggs per acre per wreck, 75 per cent, 
are destroyed, leaving 25 to hatch ; that give^ 475 caterpillars 
per (H n jx r irei k 175 caterpillars pet week now, w lien the 
parasite ha** the best possible chance of doing her work, are quite 
enough to do a considerable amount of damage, and it would 
rise to many more pef week, when the parasite is not able to 
destioy 75 per cent. 

It will in my opinion piv to collect egg% so long as it pays 
to take any measures against moth borer at all. This remedy 
is tin* most direct, tin* simplest, and will compare* very favour¬ 
ably with every other whore labour is cheap. It needs men or 
women to cut out dead hear ts or to put up lights, or to carry 
out any of the remedies that affect the ionline of the estate; 
but this woik of egg collecting is best done by the shat]) eyes 
oi girls or boys, and in consequence costs less. 

10. UfiLATlON OK THH ilOOllAWMA TO D1ATH.KA. 

There is one other aspect of the question that needs to be 
discussed and that is, what part the Trwhoyrtnntna is playing. 
Will it ever get rid of the moth borer ? J think not, and 1 wish 
to gfiard against a false sense of security brought on by the idea 
that the parasite alone a. ill sufficiently destroy the moth borer. 
It is stated above that during the earlier months of the year 
little trace of the work of the parasite could be found and that it 
increased during April, reaching huge proportions in May. 
Though I can find no reference to the length of time it has 
been in Barbados, 1 think there is reason to believe it has been 
in the island for some years. I wish to offer a hypothetical 
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explanation of the small number of the parasites in the early 
months and its great increase during April and May. 

Prom the end of July 1899 to January 1900, the only sugar 
cane in the island was that to be reaped this season, i. e, cane 
that was getting tall, too tall to cut out dead hearts or to collect 
egg8 in. All the Triehogrctmma? then were living in the eggs laid 
on this cane. In January the young canes planted in Decem¬ 
ber came up, and from January to June of 1900 there was a 
large area of young cane ; as the months of 1900 w ent by, an 
increasing amount of the old cane w r as reaped, and the moths 
went more and more to the young canes to lay their eggs. 
What is the effect on our parasite? It has considerably less 
difficulty in finding the moth borer eggs on the small canes, 
especially when so many moths must come and lay eggs on 
these small plants. It can in consequence multiply at an 
enormous rate in the months of March, April, May, June; 
but afterwards the cane gets tall, the number of canes to each 
stool increases, the whole field becomes a tangled mass of canes 
5 to 8 feet high, each with a large crown of broader leave's, and 
the result is that the Truhogtauunu has an ineieasingly 
greater difficulty in finding the eggs of the moth borer. Thus 
during the later months of (lie year the numbers of the para¬ 
site diminish and more borers escape to cat the canes. 

Nothing but a few r years’ experience can settle tin* question 
but I consider the abo\e hypothesis is worth) of coiisideiation 
and that this will be found to be tin* normal sequence of 
events 

The relations of the Trichogramma to the eggs of the 
moth borer are of inteiest to sugar planteis from a piaetieal 
point of view% and it ma> be of inteiest to discuss the quest ion 
from a more generalised stand poiqt. Js the parasite 
going to appreciably affect the total number of moth borers 
in Barbados ? Will there be as man> in the crop of 1901 as 
in that of 1900? These aie questions that need an answer and 
I am inclined to consider that the paiasite will lemons e\ery 
year w r ith the same numbei of bonus, and the* same amount of 
damage to the cane. The paiasite, may, in my opinion, be left 
out of consideration altogether from a practical point of \ iew 
so long as we avoid destroy ing it. 

The number of moth borer eggs laid on the plants n so 
large, that wore all to hatch and come to maturity, there 
would be no cane to grind in (i months’ time. The figuios 
given above var> from 70 to 350 egg clusters per acre : 
take 100 clusters as a reasonable average: that is 1,000 
caterpillars hatch, per wet h\ penuri. Allow ing one-half onh of 
these to come to maturity, there would be 950 moths flying 
in 6 weeks. Of these about 500 would be females, and They 
would lay 50,000 eggs as a minimum, per week, /w acre. This 
process is continually going on and if the calculation is t arried 
on to 0 months, then* would then, cm the basis of half the cater¬ 
pillars dying, and each female only laying 100 eggs, be at least 
900,000,000 (nine hundred millions) of eggs laid, per week, ptr 
acre. Long before this there would be no room in the island 
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for anything but caterpillars. These figures are given only to 
show that there must be some very active check working to 
lessen the numbers of the pest. Nature very rarely works in 
this way, letting an insect disturb the balance of life by 
sudden increase, and the relative balance is as a rule kept 
level. There is a very effective check on the moth borer and 
it seems reasonable to put the Trichogramma down as part of 
this check. Will the Trichogramma ever be anything beyond 
a check ? No, for that is not Nature’s way. There is in nature 
a continual struggle, and the result of the struggle is that 
one organism never oversteps the limits, but that all are kept in 
their places. The moth borer could under certain circumstances 
increase very rapidly and were it not for the fact that it has 
various iniluences affecting it, and acting as a check on increase 
beyond a certain point, it would doubtless increase. If the 
Trichogramma could find and destroy all the eggs, it would 
itself die for lack of food, unless it was able to adapt itself 
toother circumstances. But these things do not, so far as we 
can see, occur in nature. 

Admitting that there must l>e some influence to keep the 
numbers of the moth borer within limits, and admitting also 
that the conditions in April, May and June are especially fa¬ 
vourable to the Trichogramma , the facts arc accounted for by 
the assumption that the Trichogramma is a check and no more . 
The history of economic entomology abounds in instances 
similar to this where a pest and its jwrasite exist together and 
the result is to keep the numbers of the pest to certain limits. 
What we call the balance of nature does not admit of one 
species wiping out auother in the majority of cases. If the 
parasite eats up the majority of the eggs to such an extent as 
to really diminish the number by a considerable amount, there 
will soon be fewer left to prey on: the parasite will then be suf¬ 
fering from want of food, and dies off in consequence. The 
pest then is less seriously attacked and contrives to pick up 
and should there be some favouring circumstance, as for 
instance the greater area on which to lay eggs and the 
increased difficulty the parasite has in finding the eggs, then 
the pest itself gets ahead of the parasite and multiplies to 
above the old number. But now with abundance of food, the 
parasite picks up and in turn decreases the numbers of the 
pest. Wdcan dimly see the fluctuating relations of host and 
parasite, but the aggregate* effect is the same over a 
sufficiently long period. In support of this, I will mention the 
island of St. Kitts. C. A. Barber (00) in 1891 stated “ I have evi¬ 
dence that the vast majority of moth borer eggs are destroyed 
by a small parasitic* fly.' 1 He mentions a few particulars which 
show that it is similar to or possibly the same as the Barbados 
parasite. Yet now in 1900, the moth borer is so destructive in 
St. Kitts that active measures are taken against it. This is a 
case Where the aggregate effect is to keep the pest within cer¬ 
tain liipits, but not to destroy it. Every yfcar, the same number 
of motft borers will escape, and this seems to have occurred at 
St. Kitis for 6 years, and I believe also for some years in Barba¬ 
dos. Ata eminent American entomologist, John B. Smith, read 
a paper) on the subject of parasites at the Association of 
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Economic Entomologists in 1893, and I quote as follows :— 

“ We are right in calling the attention of the farmer to the 
fact that the injurious species are very largely kept in check by 
either parasites or by predaceous insects; but we are wrong in 
leading him to suppose that either parasites or predaceous 

insects will control the species for him. Parasites do 

not exterminate their hosts in any instance, their mission is 
merely to interpose a check to undue increase and it is natural 
that this should be so, for were the host destroyed, the parasite 
itself would perish unless it were able to change its food 
and prey upon other species.” Dr. Smith then gives instances 
where a pest has been attacked by a parasite and where the 
parasite has ultimately destroyed the majority of its hosts, in 
one case up to 75 per cent. Yet the next season the numbers of 
the pest are as great as they were at the commencement of the 
previous season. He also states that “ This is not a solitary 
instance. It can be matched with ease in all our common 
insects.” The conclusion he draws is fhat a parasite, as a rule, 
does no more than keep its host in check. The numbers of the 
moth borer have varied |)erhaps to some extent from year to 
year, but no striking alteration has taken place, either an 
increase or decrease. What keeps this number constant ? The 
parasite among other of Nature’s cheeks. Dr. Smith continues : 
“ My contention is that in dealing with injurious insects from 
the farmer’s standpoint, we can entirely ignore the work of 
parasitic or predaceous insects. We must accept the fact that 
each year these insects will appear in about the same numbers, 
that Nature has evidently assumed that this is about the proper 
number to appear and that all her checks are arranged accord¬ 
ingly. If we wish to lessen them vie must do it by means other 

than those which she has provided. The propositions 

1 do make and that I am ready to defend are: Among our 
native insects parasites act merely as a check to excessive 
increase. Excessive increase means more than the natural food 
of the insect is able to support, and does not mean excessive 
increase in the sense of the farmer. An insect that is 
under natural conditions abundant each year must be 
dealt with without any regard to parasites or natural 
enemies. Other than 1 have just suggested, parasites and 
predaceous insects have absolutely no economic value.” (John 
B. Smith, “ Insect Life*" 1893, vol. VI. page 142). This is the 
opinion of an entomologist of many years’ experience in fighting 
insect pests. I have gone into the question at some length 
because I wish to guard against a false sense of security 
brought on by the feeling that the parasite will destroy the 
moth borer. When we hud all the eggs destroyed by Tv who - 
grummet in every part of the island, we may expect no more 
next year. But so long as a small proportion escape when the 
conditions are the most favourable for the parasite, so long will 
the destruction caused by moth borer continue. If we wish to 
lessen the numbers, of the pest beyond the number that 
naturally survive every year, we must do all in our power 
to aid the work of the parasite. 

11. ( HOICK OP REMEDIES. 

With regard to the choice of remedies, the main reliance 





850 


must be placed on simple, direct measures. The best results 
appear likely to be attained by collecting tlie eggs, cutting out 
“dead-hearts” regularly from the time the first is seen, using 
lights (from July to January particularly as other remedies 
are not then available), rigidly rejecting and destroying plant 
canes that show signs of disease, and continually destroying 
the rotten canes during crop season, as often as the mill can be 
used for that purpose. 

I he West Indian sugar planter is to be congratulated on 
having as the chief source of his troubles a pest that admits of 
such simple and direct measure*, being adopted against it, and 
it is largely a matter of choice whether Diafran naccharalis 
with its infinitely worse attendant evils shall be allowed to 
destroy his canes or not. 

12. Prevention and Future Outlook. 

It would bo of little avail to destroy the moth borer and 
take no precautions against its introduction from other locali¬ 
ties. The fact that the larva or pupa can be sent in cane- used 
for planting should ensure rigid examination of every cane be¬ 
fore it is sent and after it is received. If any are found w itli 
borer holes, they should be immediately burnt. The practice 
of sending gieat numbers of cane plants from one colony to the 
other, with no icstiictions or examination is liable to neutralise 
the good effect that may be pioduced by careful destruction of 
the pest: and when it is borne in mind how great the number 
of cane diseases is and. whnt lia\ ck* a newly introduced pest 
might accomplish in a short time when depiived of the chocks 
it had in its iormer locality, it will be seen that there is a need 
for the gieatest cate in sending 01 receiving canes from other 
places. 

It may peihaps be supposed that to be of any value, any 
action against moth borer must be unanimously taken by the 
whole body of planteis If a planter wishes to free his estate 
from moth boier, he will peihaps feel that his efforts are \ain 
so Jong as his neighbours ate not also taking measures. Certain¬ 
ly, a number of moths will fly in from neighbouring fields in the 
course of the yoat, but this number will be a relatively small 
one, as the moth is such a weak flier. I have visited estates in 
Barbados where! was sti tick w ith the small number of moth 
borer holes in the canes brought in to be ground, and on enquiry 
it lias proved that the practice of cutting out “ deadhearts” has 
been carried out from the beginning of the year. This satisfied 
me that it would well repay a single estate to take any measure 
to diminish the numbers of the moth borer. Collective action 
on the part of the planters of a whole island or district is the 
sure way of diminishing the disease; combined with this there 
should be legislation or at least collective action to ensure the 
immediate destruction of all infected canes brought into that 
district. 1 

The future of the moth borer depends entirely on the action 
taken by those interested in sugar cultivation. If planters are 
willing to incur the necessary expenditure, which is slight, 
adopting simple remedies as part of the regular estate work, 
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they will each benefit. But in the event of such action being uni¬ 
versal in one colony or district, then the moth borer, and its 
resultant diseases, will be no more a curse to the planters of 
that locality, but will be preserved as a curiosity in the local 
museum. 
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SUGAR CANS EXPERIMENTS AT BARBADOS. 

The following correspondence furnishes an account of the 
Sugar Cane Experiments started at the close of 1898 by the 
Imperial Department of Agriculture in Barbados. Professor 
d’Albitqurrqijb, Island Professor of Chemistry, is the Chemist 
in charge of the experiments and Mr. J. R. Bovkli, is the 
Agricultural Superintendent 

Professor d'Albuquerque— to Commissioner of Agriculture. 

Government Laboratory, 

29th October, 1898. 

Sir, 

As it is very desirable that a beginning should be made 
as soon as possible with the Sugar cane experiments, and in 
accordance w itli your request that a scheme should be formed 
without delay, I have the honour to suggest, in view of the 
importance of testing the i dative value of Seedling canes in 
different parts of the island, that plots of the best known 
varieties of Seedling canes be established at a number of 
estates, each estate being typical in soil and climate of a con¬ 
siderable area around it a sufficient numbei of estates 
being selected to affoid types, in regaid to soil and climate, of 
all lands likely to be employed in this island foi eaneeultha- 
tion. 

2. This mode of working will offer a much larger variety 
of conditions than could be obtained at any one or two “Ex¬ 
perimental Stations/' and that it is possible with ad\antage to 
utilise actual sugar estates for such experiments lias been 
proved for some >eurs by m>self and 1 think also by Mr. 
Ho veil. 

8. The further advantages offered by this mode of working 
are 

(a) The plots of each estate will serve as useful object 
lessons to the planters of the district, and being 
cultivated under the practical conditions existing on 
the estate, the insults w ill be more convincing to the 
planters than if the> weie obtained solely at a depart- 
mentally woiked station. 

(b) The plots will serve as centres for pro]Kigaling and 
distributing plants of those Seedlings which give the 
most fa\ curable results. 

4. I have only at present to add that in my opinion these 
variety plots should be planted at least in triplicate, and that 
in future experiments it may be found necessary to adopt the 
method of control [dots to which I shall refer in detail when 
I .submit a scheme of Manorial Experiments. 

I have the honour to be, Sir, 

Your most obedient servant, 

J. P. r>’ ALBUQUERQUE, 
Island Professor of Chemistry & Agrl. Seienee. 

Dr. D. Morris, C.M.G., D.So., M.A., P.L.S., 

Commissioner of Agriculture. 
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Sir, 


Government Laboratory, 
November 25tli, 1898, 


I have the honour to forward the following additional 
suggestions upon the subject of cane ex|)crinients in Barbados. 


2. So far the experiments decided upon are what may be 
called the practical and final testing of certain best varieties 
of existing seedling canes with regard to their practical value 
as sugar producers in different soils and climates of this island : 
and for this purpose it is necessary that the experiments should 
be conducted in one representative field of each climate and soil 
typical of any large area in tin* island. Such work as this will 
always l>e the necessary sequel to the production and selec¬ 
tion of seedlings at central stations. At present eight local 
stations have been selected for this practical side, and will in¬ 
volve some five weeks analytical work carried out for the most 
part upon the estates themselves. 

3. The scientific work of producing and investigating the 
nature of pedigreed seedlings and their relations, if any. to the 
jmrent plants and scientific questions in general relating to 
seedling canes, as well as the work of investigating the possi¬ 
bilities of improving a given variety of cane by chemical selec¬ 
tion of plants from canes richest in sugar at the time of analysis 
and at different times of year, and all studies which require 
close chemical supervision and very numerous analyses of the 
highest attainable degree of seientifie aceuraey, will require to 
bo done at one oi two estates having suitable soil and climate 
with comparatively large and level fields, specially accessible 
from the Government Laboratory and under proprietors who 
themselves take a keen interest in scientific questions connected 
with the improvement of the sugar cane. 

The extreme varieties of soil and climate typical of com¬ 
paratively large areas in Barbados, are high red soils and low 
black ones, and between these two come every intermediate 
variety. I am of opinion (as far as there is any evidence) that 
seedlings suitable to red soils could be raised and propagated 
well on a blaek soil, and transferred after selection to the red 
soil : or, to put it in another way, a seedling (if such exist) 
which would only struggle into existence oil a red soil and could 
not do so on a black soil would have, no practical value and 
would be poor and weakly anywhere in the island. Conse¬ 
quently the actual preliminary seientifie work could be done 
on a blaek soil. Again, the investigation of the possibility of 
raising tin* sugar contents of a given variety of cane by so 
called " Chemical ‘•election*’ could be carried out on a biack 
soil and the results would be applicable to a red one. 

The total experiments (excluding analyses at planting and 
other intermediate times, but including the local stations) 1 
estimate to require at least one hundred days continuous 
analytical work during the crop, i.e. the whole reaping period 
of the crop, and therefore the central stations should be near 
town, botli for the easy accessibility to planters and visitors 
and for proximity to the Government Laboratory since the 
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analyses would then be carried out at the Laboratory. Prom 
the working point of view the advantages of this locality for 
the experiments are 

(«) Saving of carriage hire (two assistants to each out 
station.) 

(b) Saving of wear and tear to the workers from a long 
double journey each day, carrying about of food, etc. 
(a greater advantage than might appear at first sight.) 

(r) The instruments being in their own home, the work 
is arranged solely with a view to the highest accu¬ 
racy, which is not attainable in an ordinary sugar 
boiling house. 

(d) T could then perforin my other duties (of Island 
Professor of Chemistry) adequately and with ease, 
while the experiments are going on. This is one 
of the conditions agreed to in my appointment and 
could not be complied with if 1 were away from the 
Laboratory one hundred consecutive days. 

There are no disadvantages in choice of the above locality 
which would not equally apply to any other locality in the 
island. 

4. To acquire an adequate area near Bridgetown (or any¬ 
where else) for such central station experiments three alterna¬ 
tives present themselves. 

(1) The purchase of an estate out of Chancery (I am not 
aware of a suitable one near town) 

(2) The leasing of part or all of an estate similar to (\) 

(3) The use of land from a (near town) estate, where 
the proprietor supplies all cultivation and reaping 
labour and manures, and where the Department 
staff could concentrate its energies on the scientific 
supervision and work, and where adequate reason¬ 
able compensation is paid for experiments involving 
loss, which compensation could be calculated on the 
analyses and average yields of the other (noil-ex¬ 
perimental) parts of the estate or on these in pre¬ 
vious similar years. 

1 am of opinion that a total of 25 acres of fairly level 
ground would be sufficient for such “ loss-in valving-experi¬ 
ments” and to secure such an area by alternatives (1) or (2) it 
would be necessary to purchase or lease an estate of 100 acres 
or more, with the carrying on of purely estate management, 
and the usual risk of loss on the area not required for such 
experiments.. For it would only be the ordinary cultivated 
(or non-experimental) area that would not be certain to involve 
pecuniary loss and in proportion as the estate was more 
experimental in that proportion the probable loss would be 
greater. Under these two alternatives the estate would be 
semi-commercial and semi-scientific, and the Department (in 
the absence of a large margin of money to allow for loss) 
would be saddled with a responsibility outside its immediate 
object. 
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I therefore prefer alternative (3) and in furtherance of it 
I .submit the following preliminary information:-* 

(1) The Piue estate, owned by J. C. Lynch Esqr., M.C.P. 
Barrister-at-Law, is l>ordered on one side by Government Hill 
Road, about one and a half miles from Bridgetown, and 
lias hue large holds Avliose leveluess and uniformity are 
unique in the island. 1 have already conducted experiments on 
a fair scale there and received every help that could be render¬ 
ed and was left a perfectly free hand in all arrangements. The 
proprietor is very interested in the question of improvement of 
the sugar cane. He owns one other estate. He is willing to 
alloAV, say ten acres for scientific experiments involving loss, 
compensation being given for loss calculated on my measure¬ 
ments and analyses. 

He intends to weigh all his canes and measure juice and 
control the working of his boiling house by chemical analysis : 
consequently it will be very simple to arrive at the loss. He is 
further willing to allow another (a) sufficient area, say hve 
acres for manurial black soil plots and (b) a sufficient area for 
testing best selected seedlings and for experimenting in im¬ 
provement by “ Chemical Selection" neither of Avhich (a and b) 
should invoh'e any loss to him. 

(2) Waterford estate, owned by Messrs. W. (). Colly more 
and F. Collymore, is situated about one and a half miles from 
Bridgetown. The proprietors have already conducted experi¬ 
ments of their own upon the estate, are keenly interested 
in the improvement of the sugar cane and are ready to render 
every ]>ossible assistance to experiments conducted on their 
estate. 

They arc willing on similar terms to allow* tAventy acres 
for scientific experiments invoking loss, and any further area 
for experiments not involving loss. They also are about to 
A\eigh their canes, measure their juice etc., and chemically 
control their working : consequently, here also, it would be easy 
to arrive at the amount of the loss. 

5. In addition to the above Central Station black soil 
experiments on a large scale on the nature etc. of seedling 
canes and on the effect of manures, and on the improvement of 
canes by Chemical Selection/* it is desirable to have a set of 
manurial plots on a red soil estate; it is also desirable to test a 
moderate number of scedliug canes as to their general value 
and ratooning value in red soil at a stage antecedent to that 
which in Hit* “ local stations" entitles them to be called best 
selected need lings. These red soil manurial and seedling ex¬ 
periments might be called subcentral station experiments and 
would serve as a stage intermediate between the black soil 
central station and the red soil local stations, and Avouid enable 
us to obtain earjier knowledge with regard to red soils than 
avc could from local stations. 1 estimate that an area of two 
and a half acres will suffice for the manurial red soil plots, and 
about five acres for early stage seedling experiments involving 
logs. Hopewell estate would probably be very suitable for such 
work. 
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6. It will be seen from the details appended that the esti¬ 
mated maximum comtieusation for 

the year (1900) is £45 
(1901) £80 

(1902) £145 

leaving a larger margin for the purchase of apparatus, imple¬ 
ments and materials during the first four than during subse¬ 
quent years. The equipment could therefore be rendered fairly 
complete during the earlier years. 

The plots of one stool and ten stools ( Le . during the first 
stages erf the newly raised seedling canes) could not possibly be 
crushed in the estate mill and 1 suggest the purchase of a 
portable oil engine and a small (new or second hand) cane mill. 

Cost of Oil Engine say £200 

Mill say £50 £100 

Chemicals and certain apparatus and implements would also be 
required. 

7. The following outline plan of experiments is a maximum 
estimate and probably an over estimate of the number of 
plots wlpeh it will be possible to reap and analyse with present 
staff, consequently the estimate of loss and compensation for 
loss-involving experiments should be the maximum. 

The experiments may be divided into 

(a) Manurial Plots /Black Soil (Belle and Dodds) 

(Red soil (Hopewell) 

(b) Chemical selection Experiments. 

Black Soil (Waterford) 

(c) Cultivation of all known old Varieties 

(d) Seedling Experiments /Main experiments 

(Red soil sub-experiments 

(c) Local Station Experiments. 

The plan of Seedling Experiments (d) requires some explana¬ 
tion. 

The first result of the germination of a cane seed and the 
planting out of the resulting seedling is the production of one 
stool of canes. From three acres (say 3,600 stools) (stage fa'/] 
of such seedling canes planted out in the first year some 1000 
would be found worth analysis and probably not more than 
500 [stage (b')\ of these would be considered worth propagation 
in 10 hole plots for reaping the following year, occupying 5000 
stools —4 acres about. Of these 500, it would probably be 
found advantageous to plant say 200 [stage (c)\ in 2 \ acre plots 
in black soil central station = 8 acres and 50 of the same varie¬ 
ties in the red soil sub-station 2 \ acre plots - 2 acres. These 
200 varieties would in like manner become reduced in the 
following planting to 100 varieties [stage (d!j\ each of acre 
and from this stage the varieties for local stations experiments 
would probably be selected. Thus:— • 


NUMBER OP VARIETIES. 


1st planting 3600 


2nd 


500 


single stools 3600 varieties stage (a') 
10 stool plots 500 „ (b') 


tf 
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3rd planting 200 -J, T acre plots 200 varieties (e) 

4th „ 100 £ \ „ plots 100 „ (d) 

Tiiis would be the history of a large number of seedlings 
planted the first year : in the second year, however, a similar 
number (3000) of seedlings would be planted out and a similar 
reducing selection would take place in subsequent years, so that 
two series would then be running. From the third year three 
series would be running and so on until the number of actual 
plots to reap was as large as could be managed. 

During stage (a) 1 estimate a probable money loss of 75 per 
cent, on the area so planted. During stage (h) 1 estimate a 
probable loss of 50 per cent, on area so planted, and during 
stages (r), (d), etc., a probable loss of 30 per cent, on area so 
planted, assuming the actual price of sugar and molasses at 
£20 per acre this would mean stage (a) £15 per acre, stage (b) 
£10 per acre, and stages (c), (d) ete., £0 per acre. 


GENERAL TABULAR PLAN OF EXPERIMENTS. 

The acroat/r /s* on/// vouyhly approvitnnle mid trill wry trilh 

lhe linittij used. 

TO BE HEAPED IN 1900. 


No. of 
Samples 

for Wheie Planted. Description 

Analysis. 


1,000 Central Station Seiiesl \ 3,000 single stool 

' Stage a j seedlings 1 3 acres £15 

| 1 

200 Central Station Series 1 .. 200 Manurial plots 

(Black soill 5 acres | 

100 Sub-central Red Series I 
1 Soil Station 

i 

Central Station Series I 


Doddh , 

Loral Stations ...| 

! 


20 

200 

180 

1,700 



Approx. C o in 
acres. pensa 
t i o || . 



300 


TO HE REAPED IN 1901. 


No. of 
Samples j 
for 

Atialysis.j 

j Where Planted. 


I 

! 

Description. 

Approx. 

acres. 

C o m - 
1 pensa- 
t i on. 

1.000 

Central Station Series 

II 1 

3,000 single stool 



i 

Stage 

a 1 

seedlings. 

3 acres... 

£45 

‘100 1 

Central Station Series 

I | 

400 Black soil 101 



) 

Stage 

b j 

stool plots ... 






1 

t j 

3J acres.. 

j £35 

50 

Sub-central Series 

II 

50 Red soil 10 




Station ... Stage 

b 1 

stool plots .. II 


! 

J 

200 , 

Central Station Series 

II... 

200 Manurial plots 


t 

1 




(Black soil) 

| 5 acres ... 


100 , 

Sub-central Series 

1 ... 

1 100 Manurial ratoon 



1 

Station 


plots (Red soil) ... 

2.J acres.. 


20 

Central Station Series 

I . J 

20 Chemical selec¬ 






tion plots . 

1 acre ... 

1 

200 

Dodds . 


Varieties, etc. 



120 

Loeil Stations 


4 stations of 30 plots 






each . 



2,090 




i 

£80 


TO BE REAPED IN 1902. 


i 

No of 




1 

Com 

S.i m pies 

! Where Planned. j 

Description. 

' Approx. 

pensa 

for 

t 


1 acres. 

tion. 

Analysis. 



i 


1 ,IX)U 

i Central .Station Seiies III | 

| 3.000 single stools 

| 3 acres.. 

i £45 

Stage ft J 

seedlings 



400 

Central Station Seiies II | 

400 Black soil 10 




Stage b 1 

stool plots 



50 | 

Sub-central Sta* 




50 ) 

' tion .Series I 

II 

i 50 Redsoil 10 stool 
plots . 1 

1 4 acres... 

: £io 


, Stage h 1 

1 50 Ratoons ser. I 

' 

; 



200 j Central Station Series I i j 200 Black soil ■ ! 

Stage v I acre plots * ‘ : 8 ncies...j £18 
50 Sub-central SI a- j , I 

tion ... Series I » 1 50 Red soil 2 acre 

Stage r l plots.. 2 acres . ; £12 

200 Central Station Seiies ill 200 Manurial plots i 

(black soil) .. . 5 acres...; 

100 , Sub-central St a i 

! tion .. Series I ; 100 Manurial 2nd 

; I ratoon plots (red 

soil).2A acics 

20 Central Station Sei ies I 20 Chemical selec 

lion plots.1 acre ... 

20) Dodds 200 Varieties,&c. ... 

i 1 

120 Local Stations. ... ;4 Stations of 30 ... 

-| plots each. 

2,390 j ! 

-1 I i 
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TO HE REAPED IN 1903, 


No of ! 
Samples ; 
for 

Analysis. 

Where Planted. 

! 

j 

1,000 i 

Central Station 

Series IV j 
Stage a | 

100 

1 

Central Station 

: i 

ISeries 111 | 

Stage b | 

50 

Sub-central Sta- 
I tion 

Series III .j 
Stage b 

:»o 

Sub-central Sta¬ 
tion . 

Series II.. 1 
Stage b 1 

5l> 

Sub central Sta¬ 
tion 

‘Series I..., 
: Stage b j 

200 

Central Stntion 

Series I& 11 
Stagcsc&f/ 

50 

Sub-central Sta¬ 
tion 

SeriesI & lb 
Stages c&r/ 

200 

Central Station 

Series III 

KM) 

Sub central Sta¬ 
tion 

iSeries I 

20 

Central Station 

Series 1 . 

200 

Dodds 


120 

2,440 

Local Stations 



Description. 

Approx. 

acres. 

Com¬ 

pensa¬ 

tion. 

3,000 single stool 
seedlings 

[| 

3 acres... 

£15 

400 Black soil 10' 
stool plo’s .. 

1 j 


50 Red s( il 10 
stool plots . . 

1 acres . 

! £io 

50 Red t-oil Rat¬ 
oons 


i 

[ 

50 „ 2nd Ratoons, 



200 Black soil , l ; 
acre plots 

8 acres . 


50 Red soil 
acre plots 

2 acres. 

£12 

200 Mammal plot 
black soil 

s 

. 5 acres . 


100 Manurial 3rd 
ratoons 

20 Chemical selec¬ 
tion plots 
Varieties e c. . 

i 

.j acres 

■ i 

1 l acre .. 

1 - 

1 Stations of 30 
plots each 

"1 

£145 


In tlie year, 1903, the number of plots: reaped would reach 
the constant maximum and although the number of J. acre 
plots would increase in subsequent years at the expense of 
some of the smaller ones and therefore the compensation area 
increase, 1 estimate that the compensation would never exceed 
£ 200 . 

Tlie classification of the plots in the Red soil sub-central, 
is only roughly indicated, as the ratooniug introduces compli¬ 
cations unnecessary to include in this tabular plan. 

It will be understood that the general plan which I indi¬ 
cate above would necessarily In* subject to modifications, per¬ 
haps very extensive, the result of experience. For we should 
profit by knowledge gained as the experiments proceeded and 
new and profitable lines of enquiry might possibly suggest 
themselves to the partial exclusion of older ones. 

I have, etc.. 

(Signed) J. i\ D ALBi grKRQVE, 

Island Professor of Chemistry 
and Agricultural Science, 
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Note to letter of November 25th, 1808.— By kind permis¬ 
sion of Sir Geo. Pile, Attorney, mid Mr. Janies Hawkins, 
Manager, the “ Belle” plantation situate* about 2 miles from 
Bridgetown, the property of the Earl of Harewoori, has been 
added to the list of ventral stations, a very level field of about 
8 aeres has been utilised for manurial experiments detailed in 
my letter of 20th December, and a large number of seedling 
cane plots have been established. 

Note 2. It has been determined, with the consent of the 
Commissioner of Agriculture, to erect the oil-engine and mill 
at the Government Laboratory, where samples of 100 or 2001 bs. 
of each plot of canes grown at local and central stations will 
be sent to be crushed and analysed. 


M ANCTtlAL EXPERIMENTAL PLOTS. 

Government Lai >ora t< >ry, 
Barbados, 20th December, 1808. 

Sir, 

I have tin* honour to forward the following description 
of the manurial applications which 1 propose for the manurial 
Experimental plots at the •• Belle” plantation. 

(2) The area, uniform and level, in the field known as 
Salt” field available for these experiments is between seven 

and a half and eight aeres, 

(3) The size of each plot I propose to be 40 holes, i.c*. 
approximately one-thirtieth of an aere, (lu* lining being 0 x i\ 
Each plot occurs in each of three series. 

(4) In nearly every case 1 propose to divide each of these 
plots into two equal parts, the difference between the two 
parts being generally one in regard to the time at which the 
manures are to be applied. 

(5) The chief questions, briefly put, that these experiments 
are expeeted to answer are 

(a) Does tin* manurial application of nitrogen 

phosphoric acid ^ potash lead to an increased 
return of sugar and profit? (b) What is the most 
favourable quantity of each or any of these con¬ 
stituents to apply? (r) What is the best form in 
which to apply each manurial constituent? (d) What 
is the most favourable time or times for applying 
any manurial constituent? (r) Are any of the replies 
to the foregoing questions affected by differences 
of rainfall or other differences of climatic conditions 
in different years ? Ac., Ac. 

(6) The following list details the composition of the 
manures and times of application of the constituents thereof 
for each plot of series A. The plots of series B and series V 
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are respectively identical with those of series A except in 
regard to their position in the field. In each series there are 
70 plots (exclusive of control plots) most of which are divided 
into two equal parts: there are therefore (07 x 3) about 201 
double plots of 40 holes each, which, including control plots, 
cover 7£ acres approximately. 


List of Experimental Plots (Manurial) Series A. 
Control Plots. 


Upper Half. 

Lower Half. 

* 

* 

No Manure. 

1 

Farmyard Manure 20 tons j 
per acre. ; 

j 

* “ Chemical Manure” con¬ 

sisting of 75 lbs. Nitrogen 
\ early, * late, J late. 

1()0 lbs. Basic Slag Phos¬ 
phate early. 

75 lbs. Potash r- early, -J 
late. 

1 

* Farmyard Manure 20 tons 
per acre 

and 

* 4 Chemical Manure” consist¬ 
ing of 75 lbs. Nitrogen \ 
early, J late, ?, late. 

100 lbs. Basic Slag Phosphate 
early, 

75 lbs. Potash H early, A late. 

A Jit roue a 

Sub-series. 

\ 

] Upper Half. 

j 

Lower Half. | 

* 

* 

1. 50 tbs. Phosphates as 
Superphosphate (A early, A 
late.) 

Potash (§ early, £ late. 

; 2. Cinereals 1. j 

(50 lbs. Potash 3 early, * late) 
(100 Basic Slag Phosphate 
early.) 

! 

i 
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Nitrogn i Si i b -scr ics.—Con thin cd. 


f 

Upper Half. Lower Half. 


3. 100 lbs. Phosphates as 
Superphosphate (J early, i 
late.) 

100 lbs. Potash (jj early. 
late. 


* 

13. 50 lbs. Nitrogen as Sul¬ 
phate Ammonia (- 1 , early. J 
late, ’ late.) 


I * 

I 15. 75 lbs. Nitrogen as Sul- 
! phate Ammonia early. \ 
| late, \ late.) 


* 

17. 100 tbs. Nitrogen as Sul¬ 
phate Ammonia (.1 early, ’ 
late, -J late.) 


4. Cinereals II. 

(100 lbs. Potash rj early, J 
late. 

(200 lbs. Basie Slag Phosphate 
early.) 


# j 

14. 50 H)S. Nitrogen as Sul- 
phate Ammonia (A late, l j 
lute.) 


10 . 75 lbs. Nitrogen as Sul¬ 
phate Ammonia (A late, A 
late.) 


Hr 

IS. 100 lbs. Nitrogen as Sul¬ 
phate Ammonia (A late, \ 
late.) 


* Hr 

19. 50 lbs. Nitrogen as Sul- 20 . 50 lbs. Nitrogen as Sul¬ 
phate Ammonia (pearly, J phate Ammonia (J late, .1 

late, J late.) late.) 

Cinereals I. * Cinereals I. 


* 



21. 75 lbs. Nitrogen as Sul- 22. 75. lbs. ‘Nitrogen as Sul¬ 
phate Ammonia (’, early, -J phate Ammonia (A late, .1 

late, l late.) late.) 

Cinereals I. Cinereals 1. 




305 


Nitrogen Suh-Rcricft. Con t in ved . 


Upper Half. 


* 


23. 100 Iks. Nitrogen as Sul¬ 
phate Ammonia (J early, J 
late, 1 late.) 

Cinereals I. 


25. 50 Iks. Nitrogen ns Sul¬ 
phate Annnonia (.1 early, .1 
late, .\ late.) 

Cinereals II. 


27. 75 Iks. Nitrogen as Sul¬ 
phate Ammonia ( l early, A 
late, \ late.) 

Cinereals II. 


| 29. 100 Iks. Nitrogen as Sul- 
! phate Ammonia (A early, l 
! late, A late.) 

| Cinereals II. 


* 


31. 50 Iks. Nitrogen as Ni¬ 
trate Soda (A early, A late. 
\ late.) 


Lower Half. 


24. 100 ll>s. Nitrogen 
phate Ammonia I 
A late.) 

Cinereals I. 


20. 50 Iks. Nitrogen 
])hate Ammonia 
A late.) 

Cinereals II. 


2S. 75 Iks. Nitrogen 
phate Ammonia ( 
A late.) 

Cinereals II. 


■ 30. 100 Iks. Nitrogen 
phate Ammonia ( 
A late.) 

Cinereals II. 

I 


* 


32. 50 Iks. Nitrogen 
trate Soda (A late. 



33. 75 Iks. Nitrogen as Ni¬ 
trate Soda (/{ early, \ late, 
A, late.) 


34. 75 It)s. Nitrogen 
trate Soda (A Into. 


as Sul- 
A late. 


ns Sul- 
M late. 


as Sul- 
! late. 


as Sul- 
A late. 


as Ni- 
J late.) 


as Ni- 
A late.) 
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Nitrogen Sub-series. — Continued. 


Upper Half. 

Lower Half. 

* 

* 

35. 100 tbs. Nitrogen as Ni- 

30. 100 lbs. Nitrogen as Ni- 

ti*ate of Soda ( ; \ early, A late, 

trate of Soda (.1 late, A late.) 

J late.) 


* 

* 

37. 50 tt»s. Nitrogen as Ni- 

38. 50 lbs. Nitrogen as Ni- 

trate of S<xla(; { early, ! { late. 

trate of Soda (A late, A late.) 

J late.) 

Cinereals I. 

Cinereals I. 


* 

# 

39. 75 tl)s. Nitrogen as Ni- 

40. 75 lbs. Nitrogen as Ni- 

trate of Soda (? t early, \ late. 

trate of Soda (A late, A late.) 

\ late.) 

Cinereals 1. 

Cinereals 1. 


* 

* 

41. 100 lbs. Nitrogen as Ni- 

12. 100 lbs. Nitrogen as Ni¬ 

trate of Soda (A early, A lute, 

trate of Soda (A late, A late.) 

A late.) 

| Cinereals I. 

Cinereals 1. 

1 

43. 50 lbs. Nitrogen as Ni¬ 

1 

l 

i 

j 44. 50 lbs. Nitrogen as Ni¬ 

trate of Soda (A early, A late, 

trate of Soda (A late, A late.) 

1 late.) 

Cinereals li. 

Cinereals II. 

i 

45. 75 lbs. Nitrogen as Ni¬ 

!' 

i 

40. 75 lbs. Nitrogen as Ni¬ 

trate of Soda ( ; l { early, .1 late, 

trate of Soda (A late, A late.) 

l late.) 

Cinereals II. 

Cinereals II. 






Nitrogen Sub-series — Continued . 


Upper Half. 

Lower Half. 

47. 100 lbs. Nitrogen as Ni- 

48. 100 lbs. Nitrogen as Ni- 

irate of Soda ( ; \ early, ; l { late, 

trate of Soda (A late, A late.) 

•t 

Cinereals II. 

Cinereals JI. 


* 

* i 

49. .lO llis. •* Nitrogen ” 

50. 50 lbs. •• Nitrogen ” (A 

early, J, late, late.) 

late, \ late.) 

Cinereals 1. 

Cinereals I. 

■f 

* i 

51. 75 lbs. •‘Nitrogen” (A 

! 

52. 75 lbs. “ Nitrogen ” (A 

early, J, late, \ late.) 

late, A late.) 

Cinereals 1. 

Cinereals 1. 

* 

* | 

53. 100 lbs. •• Nitrogen ” (A 

51. 100 lbs. ••Nitrogen” (A 

early, / { late, ^ late.) 

late, A late.) ! 

Cinereals I. 

j Cinereals 1. j 

i 

* 

i 

i * 

55. 50 lbs. “ Nitrogen ” (A 

1 

50. 50 tbs. ••Nitrogen” (A 

early, J late, } t late.) 

late, A late.) 

! Cinereals II. 

Cinereals II. 

* 

! 

* ' 

; j 

57. 75 llis. “ Nitrogen” ( ; \ 

i 58. 75 ll>s. 44 Nitrogen ” (A 

early, late, l late.) 

| late, A late.) 

Cinereals II 

Cinereals II. 
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Nitrogen Suh-arrivs - Concluded , 


Upper Half. 

Lower Half. 

* 

* 

i 59. 100 lbs. “Nitrogen” ( ; \ 

00. 100 lbs. “ Nitrogen 

early, ?, late, J late.) 

late, A late.) 

j Cinereais 11. 

i 

Cinereal a 11. 

: 


Ph08})hatv Sith-avrivs. 


Upper Half. 

Lower Half. 

* 

; 5. (Nitrogen and Potash) I. 
j [(50 lbs. “ Nitrogen ” .1 early, 
late, . l { late.) 

j (50 lbs. Potash, i early, \ 
late.) 

_ __ 

7. (Nitrogen and Potash) 11. 
[(100 lbs. “ Nitrogen ” (J early, 
i late, \ late.) 

(100 H>s. Potash (jj early, J 
[ late.) 

1 

! 

| 8. (Nitrogen and Potash) 11. 

* 

0 . (Nitrogen and Potash) 1. 

01. 50 lbs. Basie Slag Phos¬ 
phate (early.) 

02. Lime (early.) 

03. 100 lbs. Basic Slag Phos¬ 
phate (early.) 

04. Lime (early.) 
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Phoxphalc Siih-fteHrft - Continued . 


. I 

Upper Half. Lower Half. 


I 

* * 

i 65. 200 lbs. Basic Slag Phos- 66. Lime (early .) 
phate (early.) 

* * 

| 67. 50 lbs. Basic Slag Phos- OS. Lime (early.) 

| phate (early.) (Nitrogen ami Potash) T. 

(Nitrogen and Potash) I. 


60. 100 lbs. Basic Slag Phos- 70. Lime (early.) 

phate (early.) (Nitrogen and Potash) I. 

(Nitrogen and Potash) J. 

* * 

71. 200 His. Basic Slag Phos- 72. Lime (early.) 
phate (early.) (Nitrogen and Potash) I. 

I (Nitrogen and Potash) i. 


73. 50 tbs. Basic* Slag Phos-' 7-1. Lime (early.) 

phate (early.) (Nitrogen and Potash) II. 

(Nitrogen and Potash) IT. 


75. 100 lbs. Basic Slag Phos- 76. Lime (early.) 

phate (early.) * (Nitrogen and Potash) If. 

(Nitrogen and Potash) II. 


I 
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PJwspha ie Sub-series—Cunt inued . 


Upper Half. 


Lower Half. 


77. 200 Iks. Basic Slag Phos- 78. Lime (early.) 

phate (early.) I (Nitrogen and Potash) II. 

(Nitrogen and Potash) II. j 


70. 50 llis. Phosphate as Super-i 80. 50 Iks. Phosphate as Super¬ 
phosphate (early.) phate (early.) 

Lime (early.) 


81. 75 lbs. Phosphate as Super-i 82. 75 Iks. Phosphate as Super- 
| phosphate (early.) ! phosphate (early.) 

j i Lime (early.) 


88 . 100 lbs. PhospliateasSuper-: 81. 100 lbs. Phosphate as Super¬ 
phosphate (early.) , phosphate (early.) 

; Lime (early.) 


85. 50 lbs. Phosphate as Super- 8(5. 50 lbs. Phosphate as Super¬ 
phosphate (early.) phosphate (A early, A late.) 

(Nitrogen and Potash) I. (Nitrogen and Potash) I. 



87. 75 lbs. Phosphate as Super- 
j phosphate (early.) 

I (Nitrogen and Potash) I. 


88 . 75 lbs. Phosphate as Super¬ 
phosphate (£ early, A late.) 
(Nitrogen and Potash) I. 
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1 )1. 50 lbs. Phosphate as Super- 02. 50 tbs. Phosphate as Su|>er-j 
phosphate (early.) phosphate (A early, A late.); 

(Nitrogen and Potash) II. (Nitrogen and Potash) ll. 


03. 75 lbs. Phosph ite as Super- 01. 75 tbs. Phosphate as Super¬ 
phosphate (early.) phosphate (A early, A late.) 

(Nitrogen and Potash) If. (Nitrogen and Potash) II. 


I 05. 100Ihs.PhosphateasSuper- 00. 100 Ihs Phosphate as Super¬ 
phosphate (early.) phosphate (A early, A late.) 

(Nitrogen and Potash) II. (Nitrogen and Potash) II. 


Potash Sti 1)-series. 


Upper Half. I-iower Half. 


* * 

0 . 50 l!is. “ Nitrogen” (J early, 10. (Nitrogen and Phosphate) I. 
J late, J late.) (50 lbs. “ Nitrogen ” .\ early, A 

i 50 ths. Phosphate as Super- late, : \ late.) 

phosphate (A early, £ late.) (100 lbs. Basic Slag Phosphate; 
I ~ (early.) i 
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Potash Sub-series — Continued. 

Upper Half. 

j 

j 

Lower Half. 

11. 100 lt>s. “ Nitrogen " ( *j 

12 . (Nitrogenand Phosphate) II. 

early, ! late ) 

(100 tbs. “ Nitrogen" .1 early, 

100 Iks. Phosphate as Super¬ 

late, .1 late.) 

phosphate (.1 early. \ late.) 

(200 lbs. Hasie Slag Phosphate 


early.) 

1 

07. .70 Ihs. Potash (early.) 

OS. 50 lbs. Potash (jj early, 
late.) 

00 . 75 Ihs. Potash (early.) 

100. 75 lbs. Potash (jj early, .1| 
late.) ; 

101 . 100 llw. Potash (early.) 

1 

i 

i 

102. 100 Ihs. Potash (jj early, ,'j 
late.) 

* 

i 

* 

10# 50 lbs. Potash (early.) 

101 . 50 lbs Potash (H early, V 

(Nitrogen and Phosphate) i. 

late.) i 


(Nitrogen and Phosphate) 1. 

j 

* 

* i 

105. 75 lbs. Potash (early). 

i 

100. 75 lbs Potash (jj early, 

(Nitrogen and Pliospliate) 1. 

late.) 

Nitrogen and Phosphate) J.! 

_ „ _ _ 

_ . _ _ . _ _ _ _ 



Potash Sub-series 


Concluded . 


Upper Half. 


* 

107. 100 lbs. Potash (early.) 
(Nitrogen and Phosphate) I. 


100 . 50 !!»-. Potash (early.) 
(Nitrogen and Phosphate) 

II. 


Lower Half. 


* 

108. 100 lbs. Potafel 11 ^ early, 
.1 late.) 

(Nitrogen and Phosphate) I. 


110. 50 lbs. Potash (H early, 
.1 late.) 

(Nitrogen and Phosphate) 

11 . 


! 111 . 77) II,s. Potash (early.) 
i (Nitrogen and Phosphate) 
II. 

i 

i 


113. 100 lbs. Potash (early.) 
(Nitrogen and Phosphate) 
II. 


112. 75 lbs. Potash (jj early, 
late.) 

(Nitrogen and Phosphate) 

11 . 


11 1. 100 lbs. Potash (5 early, 
late.) 

(Nitrogen and Phosphate) 
IT. 


Miseellu neons Sub-series. 


Upper Halt*. 


Lower Half. 


115. 50 lbs. Phosphate as 
Superphosphate * (early.) 

50 tt>s. Potash (early.) 

50 lbs. “ Nitrogen " ( ; \ early, 
J late, J late.) 


110 . 50 lbs. Phosphate as 
Su pe r pi u >spl 1 ate (early 
50 lbs. Potash (early.) 

50 lbs. “ Nitrogen (A late, A 
late.) 
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Mixrellaneouft Sub-fteriea—Continued. 


Upper Half. 

Lower Half. 

117. 50 tbs. Phosphate as 

S u perph os ph ate (l earl y, 

£ late.) 

50 Its. Potash ($ early, A late.) 
50 lt)s. “ Nitrogen " (A earlj% J 
late, l late.) 

118. 50 lbs. Phosphate as 
Superphosphate (A late, 

\ late.) 

50 tbs. Potash ($ early, \ late.) 1 
50 lbs. “ Nitrogen ” (A late, A 
late.) 

110 . 50 tbs. Phosphate as 
Superphos])hate (late.) 

50 Its. Potash (late.) 

50 lbs. “ Nitrogen M (J early, 
late, ; l late.) 

! 

120 . 50 TI)s. Phosphate as j 
Superphosphate (late.) 

50 lbs. Potash (late.) | 

50 lbs, “ Nitrogen ” (A late, A j 
late.) - ~ 1 

| 

121. 100 tbs. Basic* Slag 
Phosphate (early.) 

50 lbs. Potash (late.) 

50 lbs. “ Nitrogen " (? t early, 

J late, i late.) 

122. 100 tl>s. Basic Slag Phos- 1 
phate (early.) j 

50 tbs. Potash (late.) i 

50 H)s. “ Nitrogen ” (A late, A 
late.) ** | 

j 

123. 100 lbs. Basic Slag 
Phosphate (early.) 

50 tbs. Potash (early.) 

50 lbs. “Nitrogen” (\ early, 
l late, A late.) 

124. 100 lbs. Basic Slag Phos- j 
phate (early.) ! 

50 lbs. Potash (early.) 

50 tbs. “ Nitrogen ” (A early, A 
late.) 

125. 50 lbs. ’ Phosphate as 
Superphosphate (early.) 

50 lbs. Potash (late.) 

50 tbs. “ Nitrogen ” (A early, 

J late, J late.) 

120 . 50 lbs. Phosphate as 
Superphosphate (early.) 

50 lbs. Potash (late.) 

50 lbs. “Nitrogen” (A late, A 
late.) 

127. 50 lbs. “ Nitrogen ” (\ 
early, J late, A late.) 

50 lbs. Potash ($ early, A 
late.) 

Lime (early.) 

128. 50 lbs. “Nitrogen” (3J 
early, J late, J late.) 

50 11,s. Potash (^ early, J late.) 

100 lbs. Basic Slag Phosphate 
(early.) 
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Miscellaneous Sub-series—Concluded. 


Upper Half. 

Lower Half. 

129. 100 lbs. “ Nitrogen ” (J 
early, £ late, \ late.) 

100 lbs. Potash (5 early, ^ 
late.) 

Lime (early.) 

130. 100 lbs. “ Nitrogen ” (J 
early, J late, late.) 

100 lbs. Potash ($ early, late.) 
200 lbs. Basic siag Phosphate 
(early.) 

131. 50 lbs. “ Nitrogen ” ( J 
early, \ late, \ late.) 

50 lbs. Potash (3 early, ^ late.) 
50 lbs. Phosphate as Super¬ 
phosphate (£ early, A late.) 
Lime (early.) 

132. 50 tbs. “Nitrogen” (-\ 
early, J late, A late.) 

50 lt)s. Potash (pearly late.) 

50 lbs. Phosphate as Super¬ 
phosphate (A early, £ late.) 

133. 100 lbs. “ Nitrogen ” (J 
early, J late, l late.) 

100ll)s. Potash (pearly, ^ late.) 
100 lbs. Phosphate as Super¬ 
phosphate (1 early, \ late.) 
Lime (early.) 

134. 100 lbs. “Nitrogen” (J 
early, late, l late.) 

100 lbs. Potash (3 early, J 
late.) 

100 lbs. Phosphate as Super¬ 
phosphate (£ early, A late.) 


(7.) Certain plots are marked thus *. These plots I propose 
should constitute the Red soil nianurial experiments at “ Hope- 
well.” The lining employed at that plantation is 6 x 4, and each 
plot will cover one-thirtieth of an acre. There will thus be 
three series each of 29 double plots (exclusive of control plots) 
of Red soil manurial experiments, amounting to a total of 87 
double plots, and covering, with control plots, about 3 A acres. 

( 8 ) Control Plots.—I propose to employ a system of “con¬ 
trol plots” for comparison with the other experimental plots 
in the field; they will be grouped in nests, each nest consisting 
of four half-plots arranged as follows : — 

No manure plot. Farmyard manure plot. 

Chemical manure plot. Farmyard and chemical 

(consisting of an appli- manure plot, 

cation of “ Nitrogen,” 

Phosphate & Potash.) 

The relative position of these four half-plots will vary in 
the different nests in different parts of the field. There will 
be about 24 such nests at the “ Belle” in the whole field, and it 
is hoped by this means, which is a modification of the method 
instituted in British Guiana by Professor Harrison, to be able 
to eliminate in a great measure the errors due to difference 
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of fertility in differents parts of the field. A similar system 
and arrangement vvilhbe employed at “ Hopewell.” 

(9) Explanation op certain terms used.— “Nitrogen,” 
without the form being named, signifies “ Nitrogenous appli¬ 
cation consisting of Nitrogen in the form of § Sulphate of 
Ammonia and Nitrate of Soda.” 

“ Potash” means “ Potash in the form of Sulphate of 
Potash.” 

“ Early, late, late,” means that the constituent is applied 
in three parts—say—“ January, June, September.” 

“Late, late” is similarly equivalent to “in June and 
September.” 

“ Early” is equivalent to “ in January.” 

“ Late” is equivalent to “ in June.” 


Cinereals 1 . ” means:— 

50 

100 

Cinereals II. ” means:— 

100 

200 

(Nitrogen and potash)” 1 . 
means :— 

50 


50 

(Nitrogen and potash) 11 .” 
means: - 

100 


100 

(Nitrogen & phosphate) 1 / 
means: 

50 


100 


H)s. Potash 5 early, J late. 

„ Basie Slag Phosphate early. 

„ Potash jj early, J[ late. 

„ Basic Slag Phosphate early. 

„ Nitrogen \ early, J late, 1 
late. 

„ Potash 3 early, J late. 

„ “ Nitrogen ” early, / { late, 
■J late. 

„ Potash l early, late. 

„ “Nitrogen” \ early, J { late, £ 
late. 

„ Basic Slag Phosphate early. 


(Nitrogen & phosphate) II.” 

means 100 ,, “Nitrogen” ^ early, J late, 

late. 

200 “ Basie Slag Phosphate early. 
Notes, (a) The Sulphate of Ammonia and Nitrate of 
Soda if applied together should be applied soon after mixing. 

(6) The Basie Slag, ami Lime, which in all eases are marked 
early, should bj applied sometime, say a fortnight, before any 
manure containing Sulphate of Ammonia. 

I have, etc., 

(Signed) J. P. d’ALB U QUEliQUE. 

Island Professor of Chemistry and Agricul¬ 
tural Science and Chemist in charge of Sugar 
cane Experiments. 

Dr. 1 ). Morris, C.M.C., M.A., D.Sc., F.L.S., &e. 

Commissioner of Agriculture for the West Indies. 
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EXPERIMENT STATION. 

Botanic Station, 

Cod ring ton House, 
24th July, 1899. 


Sir, 


In accordance with your instructions, I have the honour to 
submit the following report on the sugar cane experiments 
inaugurated in this colony under the auspices of the Imperial 
Department of Agriculture for the West Indies. 

2. Previous to the establishment of the Department of 
Agriculture, sugar cane experiments to a limited extent had 
been carried on at the Botanic Station at Dodds for some 14 
years and it was decided on your arrival to extend these 
experiments as far as the funds at your disposal for the purpose 
permitted. 

3. As you are aware, owing to the depressed financial 
condition of the colony, it was further decided, instead of asking 
the Barbados Government to purchase an estate for an experi¬ 
ment station, to ask the planters to allow the experiments to 
be conducted on their estates. It was also decided at the same 
time that in selecting the stations care should be taken to 
obtain them in such localities as represented the varying soil 
and climatic conditions of the island, and also, as the plots 
would form fields of illustration, to distribute them as much as 
possible so that the planters might see for themselves the 
growth of the canes best suited to their districts, and, in the 
localities where the manurial plots were established, the effect 
of the manure having the greatest influence on the yield of one 
of the best varieties of the sugar-cane. 

4. Such being the lines on which it was decided that the 
experiments should be conducted, permission was sought and 
obtained for carrying on experiments with different varieties, 
at ten stations including Dodds, Oughtersons, and Sunbury, the 
estates on which experiments had been previously conducted, 
and with manurial experiments on three stations including 
Dodds. 

5 . The following is a list of these stations giving the 



LIST OF MAXURIAL, CENTRAL AND LOCAL STATIONS IN BARBADOS. 
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average rainfall of the district for the past 5 years, the approxi¬ 
mate height above sea level, the colour of the soil etc.:— 
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6. The experiment stations may be said to be divided into 
three series, manurial stations, central stations, and local sta¬ 
tions. The manurial stations are for testing the action of 
different manurial compounds on one of the best varieties of 
the sugar cane under the varying soil and climatic conditions 
of the different districts in which the stations are situated. 
The central stations are for cultivating seedling canes, until 
they reach such a stage as will justify their being distributed 
to the local stations. On these local stations experiments will 
be conducted with the best of the different varieties of the 
sugar cane, obtained principally from seedling canes grown in 
this and other colonies, so as to ascertain the best cane suited 
to the various districts. 

7. Having obtained the necessary permission for instituting 
the experiments, the work was commenced on the 1st December 


1898 and proceeded with- with a 

slight intermission during the 

time I was engaged in Antigua and St. Kitts on similar work - 

until completed. 


8. Including the seedling canes of the first year’s growth 

there are 4,075 experiments at 
are distributed as follows, viz.: — 

present being carried on, and 

Experiments with manures— 


Dodds 

20 

Belle . 

480 

Hopewell ... 

200 


712 

Experiments with the best 

of the different varieties of 

the sugar cane— 


Waterford 

21 

Coverley ... 

20 

Pine 

34 

Henley 

20 

Blackmans 

20 

Husbands ... 

20 


185 

Experiments with seedling sugai canes of the 2nd, 3rd and 
4th year’s growth- - 


Dodds 

117 

Oughterson 

10 

Sunbury ... 

19 

Hampton ... 

10 


102 


Experiments with seedling sugar canes of the first year’s 
growth — 

Waterford ... ... 3,006 

Making a total altogether of 712 experiments with different 
manures A<ud 3,903 experiments with different canes. 
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Experiments with ten of the best varieties, viz. B. No. 147, 
D. No. 145, B. No. 156, B. No. 306, B. No. 208, B. No. 254, 
D. No. 130, B. No. 347, Jamaica Cane and Rock Hall cane are 
being repeated on estates in six different districts. 

In addition to the experiments mentioned above, there are. 
at Waterford five clumps of canes growing from cuttings taken 
from the specimen of bud variation sent you by the Hon. 
F. J. Clarke, who obtained it from Kirton Plantation. Three 
of the clumps are from the “ sports,” the other two are from 
the growing buds, which were like the parent cane. 

As it may be of interest I have annexed herewith, plans 
of the fields at the different manorial experiment stations 
shewing the position of the plots and the quantities of nitrogen, 
phosphates, and potash applied to each plot, and a sketch map 
of the island shewing where the various stations are located. * 

I have, etc., 

(Sgnd.) JOHN R. BOVELL, 

Superintendent. 

Dr. J). Mourns, O.M.G., D.Sc., F.L.S. Ac. 

Commissioner of Agriculture for the West Indies. 


SOME EXPERIENCES WITH SEEDLING CANES 
IN BRITISH GUIANA. 


BY F. .J. SOAR I), F. I.C. 

Ill putting forward the following brief account of the 
experiences of the New Colonial Company with seedling canes, 
I am not dealing with varieties other than those which have 
already attracted attention, but am rather endeavouring to 
show their beha viour, especially in relation to the Bourbon, 
under the somewhat rigorous conditions of estate cultivation. 
This is a phase of the question which has not, I fancy, received 
much attention qndcr experimental conditions, or to which, at 
any rate, much publicity has not been given. 

The necessity for this crucial test is obvious, and no new 
variety of cane can be accepted, until it has satisfactorily pass¬ 
ed through it. It lias been to this end, therefore, that observa¬ 
tions have been conducted at “Plantation Peter’s Hall ” during 
the last 15 years, as a supplement to the exhaustive work 
carried on at the Botanic Hardens, Georgetown, in the first 
instance, under the control of Messrs. Jeninan and Francis, and 
on the deatli of the latter, of Messrs. Jenman and Harrison. 


*These plana are too voluminous to be reproduced in these pages, 

[Ed. W. I. B.J 
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Between 1881 and 1888 upwards of 48 known varieties of 
e&ne had been experimented on at the Botanic Gardens, and in 
the latter year a nursery for the most promising of these was 
started at “ Plantation Peter’s Hall” with the view of keeping 
them under observation with the ultimate intention of includ¬ 
ing the best of them for comparison with the Bourbon in the 
general cultivation. Towards the end of 1889 these were aug¬ 
mented by seedlings brought from Barbados by Professor 
Harrison and later with some supplied by Mr. Bovell from 
“ Dodds.” 

The varieties brought by Professor Harrison were the 
following :—Burke, Governor Lees, Armstrong, Jenman, and 
Harrison. The seedlings obtained later from Barbados were 
numbered from one to twenty. 

The results of the nursery experience with these were 
disappointing. Of the whole, the only variety to w hich it was 
judged worth while to apply the test of field cultivation was 
the “Scard” cane. This w^as a seedling given me by Mr. 
Bovell, w’ho w r as then at “ Dodds,” in 1899, and the subsequent 
history of this cane is extremely interesting, as shewing how* 
exuberantly vital in early years a. seedling may be, and how r 
quickly its characteristics may become subsequently modified. 

On arrival at Demerara, this seedling w as handed over to 
Mr. Jenman, who, in 1890, refers to it as having forty-Heron 
cane w to the stool, of an average length of fifteen feet, and 
weighing altogether, when cleaned, sit: hundred and fifty pounds. 
Under these circumstances, the outlook for this cane was most 
promising. 

The experience in the general cultivation w r as not, how ever, 
satisfactory. It lost, to a very great extent, its vigorous char¬ 
acter, and, although, to the end, it gave a somewdiat heavier 
yield of cane than the Bourbon, the poverty of its juice more 
than neutralised this advantage. 

No cane up to this time having been found to be superior 
to the Bourbon, the experimental w ork at “ Peter’s Hall ” was 
suspended until the Botanic Gardens’ experience showed some 
decisive evidence of the discovery of a cane worth further 
trial. 

In 1898, Messrs. Jenman and Harrison felt themselves to be 
in a position to strongly advocate Nos. 95, 78, 74, 145, 115, 109, 
102, and were able to supply sufficient cane to give definite 
cultivation results, without the necessity for preliminary 
nursery propagation. Plots of the above were, therefore, 
planted out at “ Peter’s Hall” and arranged so as to give actual 
comparison with the Bourbon. During the thirteen months— 
June to July—of their growth, these canes experienced an 
exceptionally heavy rainfall, which produced a ripening effect, 
necessitating their being cut at this age, instead of being left 
over in the ordinary course until October. The ordinary 
manuring of the estate, sulphate of ammonia and insoluble 
plipsphate, was adopted. 

The canes of the several plots w ere weighed before being 
loaded into the punts, and the megass on its way to the fur- 
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naces, the latter being part of the ordinary routine of the 
factory. The crushing was effected with a single three roller 
mill, giving with average canes about 2,400 gallons per hour. 
The juice was collected for analysis at intervals of five minutes. 
The results of the crushing were as follows /— 







Composition op Juice 


Description. 

Cane. 

Tons per acre. 

Juice. 

Gallons per acre. 

Sugar. 

Yielded per acre 
in juice tons. 

% Crushing. 

Sp. gr. 

Cane Sugar, 
lbs. per gallon. 

Glucose. 

B>s. per gallon. 

Cane Sugar 
Quot: 

Glucose Quot: 

Non-Sugar 

Quot: 

No. 78 

40-4 

5,858 

3*61 

08-8 

1-0625 

1*383 

*139 

75-1 

8*0 

16*9 

„ 145 

42*5 

5,525 

3-49 

03-8 

1-0625 

1*419 

•125 

83-4 

7-3 

9*3 

„ 95 

37-0 

5,031 

342 

04-7 

1-0658 

1-524 

o 

QO 

© 

© 

& 

QC 

4-4 

100 

„ 74 

33*7 

4,350 

315 

01*8 

1-0692 

1-620 

•048 

80*1 

2-5 

11-4 

„ 109 

40*0 

5,290 

2-95 

02*0 

1-0584 

1-252 

•121 

78*8 

8*2 

12*0 

Bourbon 

I 

32*9 

4,050 

2-93 

671 

1-0633 

1*415 

*108 

82-1 

6-2 

11-7 

No. 102 

31-2 

4,340 

2-82 

06*0 

1-0650 

1*456 

© 

00 

© 

82-3 

4-7 

13*0 

Bourbon 











11 

300 

4,381 

2-81 

05’2 

1-0033 

1*438 

*086 

83-4 

5-0 

11*0 

No. 115 

30-5 

3,848 

2-00 

60*0 

1-0075 

1*555 

*069 

84-1 

3-8 

121 


It may be mentioned that considerable difficulty was 
experienced in milting No. 115, the brittle, thin rind snapping 
at the joints and causing much trouble in the feeding. Com¬ 
pared with the Bourbon yield, the above |Staml as follows 


No. 78 


125 

„ 145 


122 

„ 95 


119 

„ 74 


109 

„ 109 


103 

Bourbon 


100 

No. 102 


99 

„ 115 


93 


It will be noticed that the juice of some of the numbers, 
notably 95 and 74, showed evidence of much greater maturity 








than that of others, especially 78 and 109. This question of 
age is an important one with seedling canes, as a cane which 
requires, say fifteen months’ growth to arrive at maturity 
would be quite unfitted fora locality where climatic conditions 
only admit of ten months. 

Prior to the results under consideration, as must neces¬ 
sarily follow with nursery work, the canes had been judged by 
their laboratory behaviour, and it was thought the present 
would afford an excellent opportunity for ascertaining how 
far this would be in accord with actual factory milling. To 
this end, each plot was sampled as carefully as possible, and 
the canes thus selected crushed in a laboratory mill. 

The following were the figures obtained 


TANK SUGAR, LRS, PER GALLON, JN JUIGR FORM. 



Estate Mill. 

Laboratory Mill. 

No. 05 

1*524 

1*030 

„ 78 

1*383 

1*545 

100 

1*252 

1*905 

Bourbon I 

1*435 

2*150 

Bourbon 11 

1*438 

1*983 

No. 74 

1*020 

2*000 

» 102 

1*456 

1*720 

„ 145 

1*419 

1*597 

115 

1*555 

1*899 


I was prepared to find the sugar content of the laboratory 
juice higher than that of the factory, but certainly did not 
expect the complete want of relation noticed. There can be 
no doubt that this is due to the impossibility of satisfactorily 
sampling a bed, much less a field, of canes and it is on this 
account that I lay so much stress on the necessity for not ac¬ 
cepting any new variety until it has been cultivated on a scale 
sufficient to admit of the canes being dealt with on a factory 
scale of work. 

With the tops from the five varieties which shewed better 
yield than the Bourbon, a fresh and more extensive series (B) 
was started, while the canes in (A) were carried on 
as first ratoons. The spring was excellent, but a severe 
drought during the early months of 1899 checked growth 
much, and when the plots were cut again in May of 
that year, want of length of cane had brought about a much 
lessened tonnage, partly compensated for, however, by the 
unusual quality of the juice. The following results were now 
obtained. It will be observed that some alterations of relative 
|K)sitiou had taken place 
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A. Second Reaping. 







Composition op Juicb. 

Description. 

Cane. 

Tons per acre. 

Juice. 

Gallons per acre. 

Sugar. 

Yielded per acre 
in juice tons. 

% Crushing. 

Sp. Gr. 

Cane Sugar, 
lbs. per gallon. 

Glucose, 
lbs. per gallon. 

Cane Sugar Quot: 

Glucose Quot: 

Non-Sugar Quot: 

No. 95 

18*93 

2,658 

2-70 

68-4 

1-0020 

2-257 

•027 

90*5 

1*1 

8*4 

„ 78 

24-54 

3,348 

2-67 

08-2 

1-0785 

1-790 

•083 

83-8 

3-9 

12-3 

„ 109 

24-40 

3,219 

2*47 

64*1 

1-0789 

1-719 

*039 

83*2 

1*9 

14*9 

Bourbon 











I 

10-58 

2,355 

1-92 

08-4 

1 0785 

1*833 

*039 

85-8 

1*8 

12-34 

No. 74 

18-58 

2,489 

2*26 

64-9 

1-0854 

2-037 

•034 

87-7 

1-5 

10-8 

„ 102 

10*04 

2,274 

2*00 

08-04 

1-0837 

1-977 

-040 

80-8 

1-7 

11*5 

115 

18-48 

2,450 

2-19 

64-1 

1-0837 

2-011 

-078 

88*4 

3-4 

8-2 

Bourbon 

rr 

19-97 

2,810 

! 

2-26 

i 

! 07-9 

i 

1-0770 

1-805 

•091 

85*5 

4-3 

10-2 

No. 115 

15-70 

1 _ 

1,990 1-75 

01-2 

1-0828 

1-974 

•030 

_1 

87*6 

10 

10-7 


(Joinpared with the Bourbon taken as 100, the yields 
as follows: 


No. 95 

129 

„ 78 

127 

„ 109 

118 

74 

108 

., 145 

105 

Bourbon 

100 

No. 102 

95 

„ 115 

83 


were 


After cutting, the stools sprang freely, but a severe drought 
setting in in August, and practically continuing until the 
end of December, but little growth occurred. Nos. 05, 74 
and 115, however, arrowed freely in November, and as this 
tendency to early arrowing was sufficient in itself to condemn 
the cane for British Guiana purposes, it was decided to aban¬ 
don the cultivation of these varieties, 
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As already mentioned, when the first cutting of the “ A” 
plots took place, the five varieties which excelled the Bourbon, 
were planted out on a larger scale. These underwent the same 
severe climatic conditions as the canes during the second year 
of the “A” plots, and suffered accordingly. The Bourbon, how¬ 
ever, in this case stood its ground well. 


B. First Reaping. 


Composition op Juice. 


i 

Description. 

Canes. 

Tons per acre. 

Juice. 

Gallons per acre. 

Sugar. 

Yielded per acre 
in juice tons 

% Crushing. 

Sp. Gr. 

Cane sugar, 
lbs. per gallon. 

Glucose, 
lbs. per gallon. 

0 

53 

at 

u 

efi 

be 

s 

r IJ 

CD 

a 

6 

Glucose Quot : 

Non-sugar Quot: 

No. 74 

2101 

2,758 

2-20 

02-5 

1-0708 

1-790 

•039 

85-0 

1*9 

12-5 

„ 109 

19-27 

2,409 

1-87 

oo-o 

1-0751 

1-739 

•057 

85-1 

2-8 

121 

78 

1702 

2,353 

1-78 

00-3 

1-0742 

1-090 

•050 

84-0 

2-5 

13-5 

„ 05 

10*9 

1,421 

1-15 

02*7 

1-0770 

1-810 

•030 

80*0 

1*5 

12-5 

„ 145 

17-37 

2,321 

1*83 

04-21 1-0751 

1 

1-707 

•008 

80-5 

3-4 

1314 

Bourbon j 

1 

20-35 

3,047 

2-34 

| 

00-9 1-0751 

i 

1-724 

•078 

84-5 

3-8 11-77 


The relative yield was thus as follows : — 


Bourbon 

100 

No. 74 

94 

., 109 

80 

„ 145 

78 

„ 78 

70 

„ 95 

49 


Here is a complete* reversal of the former results. In series 
“A” the above five numbers in both years were ahead of the 
Bourbon, in this instance all below No. 95 taking an excep¬ 
tionally poor position. The fields in which “A” and “J3” were 
planted were adjacent, separated only by trench and dam, the 
cultivation, manuring, drainage and climatic* conditions the 
same, the same scientific* care taken to secure experimental 
accuracy. Yet no results could be more contradictory than 
those of “A” and “B.” 

The above canes were cut in May, sprang well but were 
subsequently subjected to the same severe drought as has 
been already mentioned in the instance of series “A.” As 
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with tfte latter, Nos. 05 and 74 arrowed extensively in Novem¬ 
ber, and have in consequence since been cut down and thrown 
out of cultivation. 

1 have put forward the foregoing results, contradictory as 
they are, in order to show the absolute necessity for prolonged 
and careful investigation before a better cane than the Bour¬ 
bon can be definitely pronounced. To this end the cultivation 
on experimental lines of the above seedlings and others, nota¬ 
bly B. No. 147, has been initiated on four other of the other 
British Guiana estates of the New Colonial Company. To 
secure adequate acreage, these have been drawn down and 
their cultivation extended, and it is hoped that, in the course 
of two or three years a mass of practical experimental evidence 
will be available. Tn the meanwhile, it may be stated that 
there are many points, such as vitality shown in spring and 
resistance to extreme climatic conditions, which, quite apart 
from sweetness of juice or extent of growth, are in themselves 
powerful factors in favour of seedling canes. It remains, how¬ 
ever, to be seen how far these qualities will remain permanent. 
The influence of environment on the characteristics of canes 
cannot be overstated, and, until its full effect has been devel¬ 
oped by successive years of cultivation, it would be premature 
to give definite pronouncement on a question so important to 
the well-being of the cane sugar industry. 


SUGAR CANE EXPERIMENTS IN LOUISIANA. 

The following summary of the recently published “Field 
and Laboratory result* Jor ten years" by Win. C. Stubbs, Ph. I)., 
Director of the Sugar Experiment Station, and State Chemist 
of Louisiana, has been prepared for these pages by Professor 
J. P. d 1 Albuquerque, M.A., Island Professor of Chemistry and 
Agricultural Science, Barbados. 

This Bulletin contains a summary of the field experiments 
conducted during the past ten years at Audubon Park, Louis¬ 
iana, the questions dealt with falling under the heads : Prepa¬ 
ration of the soil and economic cultivation of the sugar cane, 
Value of seedling canes, Comparative results of continuous 
planting of different kinds of cane, different parts of the cane 
and sizes of cane, The composition of Louisiana sugar cane and 
the fertilisers required for its growth (v.e. manurial experi¬ 
ments.) 
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Preparation op the Soil anij Economic Cultivation of the 

Cane. 

Louisiana soils vary from loamy silts through silty clays 
to pure clays. They possess great capacity for holding 
water, good drainage is therefore of paramount importance. 

Tile drainage recovers and opens to cultivation large areas 
occupied by open drains, otters no harbour to insects, and per¬ 
mits cross ploughing of the laud in preparation. The experiments 
with tile drainage have shown a uniformly increased tonnage 
whicli it was hoped would more than make up for the heavy 
first cost, but it was unfortunately found that the tiles rapid¬ 
ly filled with silt and are consequently too short lived to be 
profitable. 

A triennial rotation of cane, corn, and cow peas prevails 
generally in Louisiana: that is, in the first year are grown plant 
canes, in the second year ratoons, in the third year corn is 
planted early, laid by early and at lay-by cow peas are sown. 
The corn is gathered early, and the pea vines turned under in 
August or September. The latter, a leguminous crop, sup¬ 
ply nitrogen by fixing it from the atmosphere; and by their 
deep roots and immense foliage pump up and evaporate water, 
bring up soluble plant food from great depths, and place the 
soil in a condition as regards moisture most favourable to 
nitrification. The pea vines are best turned under by the disc 
plough which, for such work has no equal, is managed by one 
hand and works three acres per day. The laud is then thrown 
into bods or rows 5 to 7 feet wide with a two-horse plough; 
and the middles (i.r. long stretches of space betw een the cane 
rows) are broken out with double mould board ploughs, 
and the quarter drains Opened. The ridges of the row s are 
opened with the double mould board plough and two continu¬ 
ous canes deposited in the furrow and covered with the disc 
cultivator; hoes follow to insure perfect coveiing. 

Up to seven years ago the cultivation of the cane, that 
is the tillage of the soil between the row’s during cane grow’ 111 , 
including weeding and the moulding up of the rows of canes, 
was carried but by the disc cultivator and double mould board 
1 dough. But an experiment with the diamond cultivator 
showed such advantages that a general plan was adopted con¬ 
sisting of the repeated successive use of the disc cultivator ami 
the middle or diamond cultivator until the canes are too far 
advanced to work between them further. 

The economy and efficiency of the use of improved imple¬ 
ments in the cultivation of cane lias been clearly demon¬ 
strated by the following experiments :~~ 

A plat of ground containing seventy-two small experi¬ 
ments was selected. The eauc was planted and an excellent 
stand all over the plat was secured. Five different methods 
of cultivation were adopted and w r ere begun as soon as a stand 
of cane w r as secured, before breaking out the middles. 

1. The middles were split out with the two-horse plough 
and all subsequent cultivation performed with this implement. 

2. The middles weie split out with tw r o-horse plough and 
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the subsequent cultivation done with a disc cultivator and two- 
horse plough. 

3. The middles were split out with two-horse plough and 
all subsequent cultivation performed by disc and middle culti¬ 
vators. 

4. The middles split out with double mould board plough 
and after operations done with disc and double mould board 
plough. 

5. No plough used at all. Middles split out with middle 
cultivator and after cultivation with disc and middle cultiva¬ 
tors. 

These experiments were begun in 181)7 with plant cane, and 
continued in 1808 with first ratoon. 

The following is the yield in tons per acre from the two 
years’ plant and ratoon canes :— 

No. 1 62*88 tons. 

No. 4—69*61 tons: gain of 6*73 tons over No. 1. 

No. 2—70*59 tons: gain of 7*71 tons over No. 1. 

No. 3—73*72 tons: gain of 10*84 tons over No. 1. 

No. 5—74*65 tons: gain of 11*67 tons over No. 1. 

The true principles of agriculture require a deep and 
thorough pulverisation of the soil, proper fertilisation, and 
shallow but rapid cultivation. Cultivation is but the mainte¬ 
nance of the tilth of well prepared land With the disc culti¬ 
vator much or little mould can be thrown to the canes ; the 
middle cultivator can be regulated to run deep or shallow, and 
its shovels arranged to have much or little ridge. By the use 
of these implements a minimum amount of roots are cut, mois¬ 
ture is conserved and microbic action encouraged. All plant 
food is prepared by microscopic organisms, which teem in fer¬ 
tile soils of excellent tilth. The tankage, the cotton seed meal, 
the stable manure, and all other kinds of fertilizers must be 
converted into soluble forms before they can become available 
to plants. All this is accomplished through these organisms, 
and it should be the aim of every planter to encourage their 
multiplication as rapidly as possible during the growing season. 
It is known that fine pulverisation of soil, aeration and moisture 
(not standiug water) contribute to rapid multiplication. These 
microbes must have air, and hence abound chiefly in the upper 
layers of the soil. When soils are deeply inverted by the 
plough, they are killed in large numbers. YVheu soils are clod¬ 
dy, their increase is necessarily checked, since moisture cannot 
circulate freely through them. 

These are facts easily demonstrated, and in our experi¬ 
ments it was found that there were greater numbers of mi¬ 
crobes in the finely pulverized soil of the cultivators than in 
the cloddy soils of the plough. 

Again, the roots were less severely pruned and moisture 
better conserved with the cultivators—important factors during 
a prolonged drought. 

The economy can be shown by stating that two cultivators 
cultivate, in five foot rows ten acres, in six foot rows twelve 
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acres, per day. In average seasons two pairs of good mules will 
cultivate eighty acres of land. 

Seedlings. 

Out of fifty varieties of seedling canes received from 
the West Indies and tested, only three have proved wor¬ 
thy of cultivation in Louisiana, viz: (Demer.ira seedlings ?) 
Nos. “ 34,” “ 74,” and “ 95.” No. 74 is pre-eminently attractive, 
giving a heavy tonnage, high extraction, and large sugar con¬ 
tents. In 1899 it gave 38 tons per acre of canes, yielding 81 
per cent, extraction without saturation, upon our nine roller 
mill, and its juice contained about 16 per cent, of sugar. In 
1898 and 1899 over two hundred bundles were sent out each 
year to planters. 

Which is the best Cane for seed : Plant, or first or second 

Ratoon? 

Two varieties, viz., purple and striped, were experimented 
with and this bulletin gives the results from 1891 to 1899. 

These two varieties do not show the same relative results 
in regard to tonnage of cane or sucrose contents. Taking 
however the average of the two varieties, the plats grown with 
first ratoon seed cane gave J of a ton more cane per acre than 
the plats from second ratoon seed cane, and 1A tons more cane 
per acre than plats grown from phmt seed cane. The order of 
the plats in sucrose contents is, however, as follows plats 
grown from plant cane, plats grown from first ratooon, plats 
grown from second ratoon. 

“ How far these differences are due to local environments, 
and not inherent in the cane, it is difficult to answer.” The 
writer concludes as follows :—“ The above is an average of 
many experiments extending over six years, and while not 
positive in its conclusions it is reasonable, we think, to draw 
the inference that good stubble [ratoon] cane is fully the 
equal, if not the superior, of plant cane for seed.” 

WHAT PART OF THE CANE SHALL WE USE FOR SEED? 

Careful experiments begun in the last decade, have been 
made by planting “butts” (the lower third), “middles” (the 
middle third) and “ tops” (the upper third) in separate plats of 
purple and striped canes. Continuous plantings every year have 
been made, using “ tops from tops,” “middles from middles,” 
and “ butts from butts,” and the cane harvested in 1899 was 
the thirteenth in descent from “ tops,” “ middles,” and “butts.” 

The results given are the aggregate of fourteen field ex¬ 
periments, covering six of plant, five of first ratoon, and three 
of second ratoon. 

The average of the two varieties of cane from each “ tops” 
“ middles,” and “ butts” are so nearly identical as to dispel 
any pre-conceived prejudice or preference for any portion of 
the stalk as seed. 

THE EFFECT OF CONTINUOUS PLANTING OF DIFFERENT SIZES 

OF CANES. 

In 1894 the largest gtalks that could be selected from the gen- 
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eral plat were used to plant a plat. Stalks of medium size and 
of the smallest dimensions were also simultaneously selected, 
and each planted separately in adjoining plats. Prom these 
three plats were selected, the next year, the “ largest ” stalks 
“ from the “ largest ” plat, “ medium ” sized stalks from the 
“ medium ” plat, and the “ smallest ” canes obtainable from 
the “smallest” plat, and each planted again bn adjoining 
plats. This has been repeated six times since, and each plant¬ 
ing carried into first and second year stubbles. Thus, fourteen 
lesults have been obtained up to date, and Table nr gives the 
average of these, and shows that while the plats planted con¬ 
tinuously from large cane gave au average of 30*30 tons of 
cane per acre, the plats planted continuously from small cane 
gave only 25*95 tons of caiie per acre, the richness of the juice 
being in each case about the same. 


COMPOSITION OP LOUISIANA SUGAR CANE. 

The results of Mr. Robert Glenk’s researches upon the com¬ 
position of Louisiana sugar cane are given as follows :— 

To every ton of clean stalks of purple cane there were 
found 135 pounds of roots, 844 pounds of leaves, and 532 pounds 
of tops, or a total of 1,511 pounds, making, with the 2,000 
pounds of stalks a total of 3,511 pounds. * 

A toil of striped cane has accompanying it 113 pounds of 
roots, 656 pounds of leaves, and 385 pounds of tops, or a total 

1.154 pounds, making with 2,000 pounds of stalks, a total of 

3.154 pounds. In cases where the roots, stubble, leaves and 
tops are left on the ground and incorporated with the soil the 
following extract from Table vu will show the mineral ingre¬ 
dients removed by a ton of canes, and also the amounts returned 
to the ground by the roots, leaves and tops. 

MINERAL SUBSTANCES REMOVED, PER TON OP CANE, AND 
RETURNED TO THE GROUND BY THE ROOTS, LEAVES 
AND TOPS, WHEN TRASH IS NOT BURNED — 

EXPRESSED IN POUNDS. 


Purple Cane . 



Nitrogen 

Phosphoric 

Acid. 

Potash, j 

I 

Lime. 1 

i 

Mineral 
Matter, j 

i i 

Total removed by crop ... 

2-08 

1-63 

2*52 

2-54 

44-63 

Amount removed by stalks 

1-08 

1-04 

1*22 

0-52 

11-18 : 

Amount returned to soil 

1-90 

0*59 

1-30 

2*02 

83-45 
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Striped Cane . 



Nitrogen. 

Phosphoric 

Acid. 

Potash. 

Lime. 

Mineral 

Matter. 

Total removed by crop 

2*38 

2*07 

4i8 

2*03 

41*59 

Amount removed by stalks ... 

. 

0*88 

1*30 

2*34 

0-58 

12*40 

Amount returned to soil ... 

t-50 

0*77 

1-84 

1*15 

29*19 


A ton of purple cane an grown in Louisiana, with its accom¬ 
panying trash burnt in the field, will thus remove 2*98 pounds 
of nitrogen, 1*04 pounds of phosphoric acid, 1*22 pounds of potash 
and *52 pounds of lime. A ton of striped cane under similar 
conditions av ill remove 2*38 pounds of nitrogen, 1*30 pounds of 
phosphoric acid, 2*34 pounds of potash and *58 pounds of lime. 

From these data the losses occasioned the soil by the re¬ 
moval of a given number of tons of cane annually can be easily 
calculated. 

FERTILIZING REQUIREMENTS OF SUGAR CANE. 

Went, of the Experiment Station of Java, has shown, by 
growing sugar cane in water that, with the absence of either 
iron, magnesia, lime, phosphoric acid, potash or nitrogen, the 
plant soon died, showing the necessity of all these ingredients 
for growth. 

He found that if one or more of these same ingredients 
Avere present in insufficient quantities, the plants grew very 
slowly compared with those which Avere abundantly supplied. 
The deficiency of nitrogen Avas soon apparent, Avhile the absence 
of magnesia did not affect the plants for a long time. In the 
absence of iron the leaA r es remained yelloAV and became singu¬ 
larly curled, and the roots Avere very thin. On supplying this 
ingredient the green colour soon appeared, and the roots 
assumed their normal size and vigour. lu the absence of nitro¬ 
gen the leaves remained pale and narroAV and the roots failed 
to develop. 

It Avill thus be seen that sugar cane, like other plants Avhicli 
have been tested, must have the above ingredients in sufficient 
quantities to produce healthy vigorous plants. 

In what quantities should these ingredients be supplied ? 
How far do our cane soils furnish them in ample quantities for 
the groAvth of maximum crops? It is Avell knoAvn that all soils 
furnish iron in great abundance for all crops. It is believed 
that most soils furnish enough soluble silica, magnesia, lime 
and sulphuric acid to meet the requirements of all crops. 
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Should the last two be deficient, they will be incidentally 
supplied by the use of acid phosphate. Lime is frequently 
applied to soils not to supply plant food directly, but to react 
upon insoluble plant food, rendering it soluble, also to correct 
acidity, to humify and nitrify the organic matter, to flocculate 
heavy clays, to bind loose sands, &c. 

The writer summarises the different sources of nitrogen, 
phosphoric acid and potash as fertilizers, and proceeds to de¬ 
scribe the actual field experiments in Louisiana from 1890 to 
1899. 

In Dr. Stubbs' treatise on the sugar cane he gives the 
following analyses of the soils at the Sugar Experiment Station, 
Louisiana:— 



Insoluble 

Matter. 

IE 

as ce 

I 0 

Ph CO 

Lime. 

Magnesia. 

Iron Oxide. 

Phosphoric- 

Acid. 

Sulphuric 

Acid. 

Organic 

Matter. 

Nitrogen. 

Dark Soil... 

Light Soil... 

02-550 

70102 

1*747 -181 

•414 *021 

•910 

•787 

1-301; 13444 

"814| 11-28 

•146 ... 6-65 

•161;-010; 310 

. 

•085 

•112 


These soils are therefore comparatively poor in nitrogen and 
phosphoric acid but rich in potash. 

Nitrogen Experiments. The nitrogen plats were begun 
with plant cane in 1890 and from 1890 to 1899 there have 
been eight crops of caues (plant or ratoon), one of corn in 
1894 (unmanured) and two of peas 1894 and 1899 (unmanured). 
The sources of nitrogen in different plats were cotton seed 
meal, dried blood, sulphate of ammonia, nitrate of soda, tank¬ 
age and fish scrap. There were certain plats that received 
each form of nitrogen alone, and others which received “ mixed 
minerals ” (72 pounds of soluble phosphoric acid and 50 pounds 
of potash per acre) with and without nitrogen in each form. 

Owing to the fact that the soil employed was fresh and had 
been uncultivated for years, it was so responsive to cultivation 
that for the first two or three years no fertilisers gave decided 
results. Only during the last half of the decade has the effect 
of fertilisers been apparent, this has also naturally affected 
the answer to the question as to what quantity of nitrogeu 
to apply. The early results favour one ration of 24 lbs per 
acre the later results favour two rations. 

Au inspection of the table will show decided gains in 
favour of certain fertilisers. Let us compare the average 
results. 

TONS. 

The average of the two unfertilised experiments is ... 26*34 
The average of the nitrogen (alone) experiments is .. 28*26 

The average of mixed minerals is. 28*27 

The average of mixed minerals and 1 ration of ni- 
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TONS. 

trogen is... .30*25 

The average of mixed minerals and 2 rations of ni¬ 
trogen is.. .30*55 

The average of mixed minerals and 2 rations of ni¬ 
trogen (excluding taukage and fish scrap) is ... 30*93 

It is therefore apparent that nitrogen does increase the 
tonnage and gives the best results when combined with miner¬ 
als. 

What quantity of nitrogen per acre gives the best results? 

TONS. 

The average of one ration witli mixed minerals is ... 30*25 

The average of two rations with mixed minerals 

(excluding tankage and fish scrap) is... ... ... 30*93 

Same with tankage and fish sciap is ... ... 30.55 

Thus the two rations of nitrogen with mixed minerals give 
the largest results, but not enough to justify the extra expense 
of the additional ration. This is more apparent than real, since 
nearly all of the increase due to fertilisers has been made in the 
last few years, and each year the increased nitrogen fertiliser 
is producing more marked results. 

Wliat form of nitrogen is best suited for earn* can be answered 
by comparing the different forms used alone and in combination 


(1 and 2 rations) with mixed minerals. 

TONS. 

The average of 2 experiments with cotton seed 

meal is . 58*82 

The average of 2 experiments with dried blood is .. 59*5(5 

The average of 2 experiments with sulphate of am¬ 
monia is.(52*08 

The average of 2 experiments with nitrate of 

soda is . 57*30 

The average of 2 experiments with tankage is ... 56.37 
The average of 2 experiments with fish scrap is ... 58*(54 


From the above, which represents the calculated aggregate 
of two experiments with each, it will be seen that sulphate of 
ammonia is the best form of nitrogen for sugar cane. 

Phosphoric Acid Experiments / -The phosphoric acid experi¬ 
ments occupied 19 plats, and there were grown on them eight 
crops of cane (plant or ratoon) two crops of corn and cow peas. 
Only the cane crops were manured. By “ Basal mixture ” is 
meant an application per acre of 48 pounds nitrogen as sul¬ 
phate of ammonia and 50 pounds potash as sulphate of potasli # 

In the use of pliosphatic fertilisers, 250 and 500 pounds of 
dissolved bone black and acid phosphates, each containing about 
15 per cent, available phosphoric acid, have been used, repre¬ 
senting 36 and 72 pounds of phosphoric acid per acre. With 
the other forms of phosphates, an equal quantity of each, 500 
pounds, has been used, regardless of the percentage of phos¬ 
phoric acid present. This was done with a view to determine 
the comparative values of these fertilisers (I) with themselves, 
and (2) with the soluble forms. The bones used contained a 
small quantity of nitrogen. 
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Arranging the results so as to obtain replies to the 


questions propounded to this plat, we have: 

TONS. 

The average of unfertilised experiments . 25*24 

The average of basal mixtures ... ... ... ... 28*34 

The average of soluble phosphates alone ... ... ... 28*00 

The average of insoluble phosphates alone... ... ... 27*10 

The average of soluble phosphates, 1 ration and 

basal mixture .20*23 

The average of soluble phosphates, 2 rations and 

basal mixture ... ... ... .. ... ... 20*84 

The average of insoluble phosphates, 2 rations and 

basal mixture .28*60 


It is evident from the above that phosphates alone have 
increased the tonnage, and when combined with basal mix¬ 
ture have given the largest results. A further comparison 
of the one ration with the two rations (both combined with 
basal mixture) shows very little gain for the latter. Indeed, 
not more than will frequently occur between adjoining plats 
fertilised just alike. It may almost be positively asserted that 
one ration of phosphoric acid, 30 pounds per acre, in an availa¬ 
ble form, is an abundant quantity of this ingredient in any 
fertiliser for cane. 

What form of phosphoric acid is best adapted for cane, 
comparing the soluble and insoluble forms, is answered most 
positively in favour of the former, but when the individual 
forms are compared, it would seem that both slag meal and 
floats, (finely ground mineral phosphate) applied continuously 
on the same soil for many years, would ultimately fur¬ 
nish abundantly all the phosphoric acid needed by cane. 
Each year then, its efficacy becomes more and more apparent. 
Similar but diminished results are visible in the continued use 
of the other insoluble forms. Here is the comparison : — 

Average of* the dissolved bone black (alone) experi¬ 
ments ... ... ... ... ... 26*88 tons. 

Average of the acid phosphates (alone) experiments 26 12 tons. 
Average of dissolved bone black (l and 2 rations) 

with basal mixture experiments ... ... 26*52 tons. 

Average of acid phosphate (1 and 2 rations) with 

basal mixture experiments ... ... 26*55 tons. 

Average of bone black alone ... ... ... 27*26 tons. 

Average of slag meal alone ... ... ... 27*68 tons. 

Average of floats alone ... ... ... ... 26*76 tons. 

Average of ground bones alone ... ... ... 26*73 tons. 

Average of bone black and basal mixture ... ... 27*56 tons. 

Average of slag meal and basal mixture ... ... 30*4-4 tons. 

Average of floats and basal mixture ... ... 26*19 tons. 

Average of ground bones and basal mixture ... 27*44 tons. 

These experiments show that small quantities of phosphoric 
acid have been beneficial to tonnage. How much of this action 
is direct and how much indirect, is as yet undeterminable. If a 
similar calculation be made on this plat as was done on plat V. A, 
it would show that even the one ration of phosphoric acid (36 
pounds per acre) was an abundance for the wants of the crops. 
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It may be asserted, therefore, that our soils need phos¬ 
phoric aeid to gmw cane, but limited quantities (from 200 to 
300 pounds acid phosphate per acre) Avill suffice for good aver¬ 
age crops. 

Potash Experiments . There were nineteen experiments in 
this series, and, as would be expected from the richness of 
the station soils in this constituent of plant food, it is conclud¬ 
ed from the results obtained that potash is not required in 
these soils to grow the maximum cane crop. 

No attention has been paid to the sugar content in tabula¬ 
ting the results of the experiments just discussed, because, 
regardless of fertilisers there has been a slight increase in sugar 
content on all of these plats, as the experiments extended 
westward from the canal, due to slight but gradual change in 
the character of the soil. 

Whatever differences may occur between adjoining plat* 
are assignable to differences in tonnage rather than to the 
effect of the fertiliser per se upon sugar content. 

The experiments of this station and a close observation 
throughout the State, confirm the opinions and experiences of 
other experimenters with sugar cane, viz, that there are no known 
fertilisers which will increase the sugar content. 

It is known that excessive quantities of nitrogenous fer¬ 
tilisers reduce the percentage of sugar and lower the purity co¬ 
efficient, since they produce canes more immature than others 
less bountifully supplied with this ingredient. For Louisiana 
the writer recommends that all nitrogenous manures be applied 
early in the growth of the cane. 

In view of the fact that soils suffer loss in nitrogenous 
manures from leaching, an attempt was made to ascertain 
whether the canes would be benefitted by the supply of nitro¬ 
gen being split up into two or more applications. The results 
were not conclusive, but point in favour of more than one 
Application. 

In the course of the report upon the nitrogen experiments 
the author makes a careful estimate of the losses and gains to 
the soil in nitrogen, phosphoric acid and potash and humus. 
In this soil account the losses are credited by the cane crops, 
and corn removed ; the gains arc debited to fertilisers applied, 
stubble of the corn crop (humus), and cow-pea crop (nitrogen, 
100 pounds per acre fixed from the atmosphere; and mineral 
substances brought up from deeper parts of the soil, which 
though not a gain to the soil as a whole are a gain to its upper 
layers). By balancing the credit and debit side of this account 
an estimate may be made under any given system of cultiva¬ 
tion of the net gain or loss to the soil in regard to any constitu¬ 
ent of plant food. In the West Indies, account would have to 
be taken of the losses occurring from the wash of heavy 
rainfalls. 

Filter Press Cake . Each ton of cane worked in a sugar 
house will give about 25 pounds filter* press cake. Therefore, 
40 tons will give 1,000 pounds, containing about 7 pounds of 
nitrogen and 5 pounds of phosphoric acid. If this be carefully 
returned to the soil, it will restore the nitrogen contained in 
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100 pounds cotton seed meal. Average filter-press cake is 
worth, according to the tariff of prices prevailing for com¬ 
mercial fertilisers, $1.75 to $2.00 per ton. 


THE FIXATION OF ATMOSPHERIC NITROGEN 
BY LEGUMINOUS PLANTS. 

The following summary of an article which appeared in the 
Experimental Station Record , 1898-94, pp. 749 854, from the 
pen of Professor H. Hellriegel, lias been prepared for these 
pages by Mr. Albert Howard, B.A., Lecturer in Agriculture at 
Barbados. It affords a clear and useful account of the verifica¬ 
tion of the important, discovery made at the Bernberg Station, 
that the nodules or tubercles on the roots of leguminous 
plants are inhabited by microscopic organisms, which have the 
power of fixing the free nitrogen of the air, and of thus enrich¬ 
ing the soil 

As an example of the inev itable reaction of practice on 
science the fixation of atmospheric nitrogen by the Legumino - 
me is one of the most striking. The fact that the fertility of 
arable land was greatly enhanced by the occasional growing of 
some leguminous crop for example, beans, peas or clover, between 
two successive cereal crops was known early in the history of 
agricultural practice. As time went on the system of fallow¬ 
ing was largely given up in favour of the practice of growing 
some leguminous crop instead, when it was found that even 
after that crop was removed the land was actually richer in 
nitrogenous matter than before. But it was not till the pres¬ 
ent century was nearing its end that a scientific explanation of 
the part placed by the leguminous crop was given to the world. 
It might be argued that in this case practice was ahead of 
science, and that the practical agriculturist had recognised 
and taken advantage of a principle of which science had not 
offered any reasonable explanation, but which nevertheless 
was essential to any rational system of agriculture. But 
the argument is unsound. Methods based on mere empiricism 
must always give place to those built up on a solid scientific 
basis. Hellriegers discovery of the part played by micro-organ¬ 
isms in the fixation of atmospheric nitrogen, which, in 1886 took 
the scientific world by storm, stands out as one of the greatest 
scientific achievements of the century. It was one of the most 
important discoveries in plant physiology, and certainly the 
most important one for agricultural science. It supplied 
a scientific explanation of a practice which had before been based 
on empiricism, and, at the same time gave to the w r orld a method 
for the investigation of plant grow th, that in the future is 
bound to bring in a rich harvest. 
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In the following, an attempt is made, to give some account 
of the method by means of which Hellricgel solved the nitro¬ 
gen question, and of the experiment station where the work 
was actually carried out. 

Hermann Hellriegel was born on October 21st, 1831, in 
Saxony, and after his scientific education, was in 1856 appoint¬ 
ed to the direction of the Agricultural Station at Dahme then 
recently founded for the study of vegetable physiology. 
Here he developed upon a scientific basis the method of sand, 
culture identified with his name, viz., the growth of plants in 
pure sand, as far as possible free from all plant food, and 
adding thereto the various food materials in known amounts : 
light, water, heat etc. being so regulated that all the factors 
of plant growth were kept under exact control. In 1881 the 
Government of Anhalt with the co-operation of the Association 
of German beet sugar growers founded an experiment 
station at Bernberg and Hellricgel was appointed its first 
director. Here he laboured till his death on September 24th 
1895. His work is a model of patient scientific* thoroughness 

The Bernhery Station. The recognition of the fact that the 
essential conditions of plant-growth cannot be investigated by 
field experiments alone, led the Association of sugar beet 
growers in Germany, to found an experiment station, where 
such problems could be investigated by scientific methods of 
research. Such a station was founded at Bernberg and began 
its Avork on April 1st, 1881, its object being the study of the 
laws of growth and nutrition of the most important agricultural 
plants and especially the sugar beet. Tt was deemed necessary 
to conduct the experiments in pots so that the growth of the 
plant and every tiling pertaining to it might be closely watched. 
For the result to be of value it was necessary that the arti¬ 
ficially grown plants should develop in the normal manner 
and that the results should be the direct consequence of a given 
set of experimental conditions. For this purpose it was neces¬ 
sary to have a suitable place and the necessary equipment for 
the growing of plants, together with a chemical laboratory. 
The Bernberg station has both, and in addition, an experiment 
field where the results of the investigations in the laboratory 
may be put to a practical test. 

The station is under the immediate control of the Ducal 
Government of Anhalt. Its management and the selection of 
lines of investigation are placed in the hands of a Board ap¬ 
pointed for that purpose. 

The entire station with its appliances and apparatus cost 
30,000 dollars. In the year 1892-93 the subsidy of the station 
amounted to $6,250 of which $3,500 Avas supplied by the Govern¬ 
ment and $2,750 by associations and societies. The chemical labora¬ 
tory measures 165 x 37 feet and there are in addition ten roomsfor 
special purposes. The total space devoted to the experiments 
is divided into three principal parts, namely, the garden, the 
greenhouse and a shed used to protect the plants from the sun, 
rain and hail. There is also a preparation room (68 x 43 feet) 
where the apparatus used in the pot cultures is kept and where 
the materials are sterilised. The various parts of the station are 
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connected by car tracks, 40 inches in width, which facilitate the 
movement to and fro of the wagons which carry the pots 
containing the plants under experiment. The wagons, which 
are kept in the greenhouse over night, are rolled out at 0 a.m. 
and remain in the open air till late in the evening unless winds 
or unusual heat make it desirable to move them to the cover of 
the greenhouse or shed. Since rain falls very often, and, under cer¬ 
tain conditions, a single severe rainfall may render the results of 
au experiment w orthless, constant watch has to be kept over the 
plants. As soon as rain threatens, the w 7 agons are removed into 
the greenhouse. Since rains may continue for a week at a time, 
special pains had to be taken in the construction of the green¬ 
house in order that plants might remain in it for such periods 
without injurious affects. Hence the iron framing w r as made as 
slender as possible to avoid shading the plants. The dimensions 
of the greenhouse are 85 x 28 feet. Attached to the greenhouse 
is a photographic room, so equipped that photographs of the 
plants can be taken at different times. During hailstorms and 
w hen the heat is so excessive that the plants are in danger of 
injury, the w agons are brought under the shed which is open at 
the sides and ends. The plants are watered in a special room 
attached to the shed, each pot being weighed before watering, 
the amount of water added in each case being measured. 

The pots used in the experiments are of three sizes, depend¬ 
ing on the root developement of the plants under investigation, 
Tlie pots are of glass and are covered on the outside with a 
layer of black and then with a layer of white paint. The pots 
arc arranged in the wagons so as to avoid too much exposure to 
the sun’s rays and at the same time to prevent the plants from 
shading one another. To prevent the depredations of birds, the 
wagons are covered to a height of 5 feet with netting. 

Pure quartz sand is used for soil material. Except in experi¬ 
ments with sugar beets, in which the pots have to be so deep as 
to require the addition of some material to increase the water 
holding capacity of the sand, no extraneous soil material is 
added. 

The station prepares its own distilled water, using a cop¬ 
per still and condenser. This water is tested very frequently 
and must be free from compounds of nitrogen. The necessary 
fertilising materials required for the grow th of the plants are 
given in the form of solutions where possible. 

Only the best quality seed is used. Each seed is ac¬ 
curately weighed and only those seeds are selected whose 
weights vary very little from the average weight of a seed of 
the plant in question. In this w r ay uniformity in the size of 
seed and consequently equal amounts of reserve food are 
secured. 

The selected grains are soaked in distilled water for 24 hours 
and then allow ed to germinate upon moist sand, and only those 
are used in a series of experiments w hich show' as nearly as 
possible the same germinative energy. Twice as many germi¬ 
nating seeds are planted as the number of plants required. 

Since almost every plant has its own special requirements 
as regards moisture and combinations of nutritive solutions, 



m 


these conditions must be first worked out so that normally 
developing plants may be obtained. The size of pot, the amount 
of water and food material best suited to each individual 
species have to be determined. Leguminous plants thrive best 
when no nitrogen, or at least a very small quantity, is supplied. 
Care must be taken, however, not only to have bacteria present 
in the soil, but also to have just the kinds needed by the par¬ 
ticular kind of legumes. The sand should be inoculated either 
with soil infusion or with a pure culture of the bacterium 
appropriate to the plant. 

Sugar beets are grown in pots 31 inches deep. Pure sand 
cannot be used in these experiments since water cannot be 
distributed evenly through so high a column of that material. 
The water-holding power of the sand is increased by adding 
per cent, of pure peat from which the soluble plant food has 
been extracted with hydrochloric acid. Special precautions are 
necessary to keep the mixture of sand and peat uniformly 
moistened. 

As soon as the young plantlets have been placed in the 
culture pots they must be carefully shielded from injury and 
especially from frosts at night. Half of the seedlings are re¬ 
moved and these are analysed to determine whether they have 
withdrawn any plant food from the soil medium, and if so, 
how much. 

In regulating the water supply natural conditions of 
growth are imitated as closely as possible. In the watering of 
each pot the amount of water lost by evaporation is determined 
by weighing and is replaced by a measured quantity of distilled 
water. 

Tn order to protect plants which grow to a considerable 
height (as peas, barley, oats, etc.) from damage by wind, sup¬ 
ports are necessary. The plants must bo carefully kept free from 
worms, and all leaves that fail off during the period of vegeta¬ 
tion are collected, dried and weighed and their weight added 
to the crop at the close of tlie experiment. Notes ou the 
condition of the plants are made at short intervals during the 
summer, and thus a. record of their giowth is obtained. All 
plants which show any interesting peculiarities are photographed. 

In harvesting, the parts of the plants above and beneath 
the soil must be collected. The correct answers to all the 
questions which have been raised in the experiments are to be 
found by analysing, not the whole plant together, but the 
various parts, steins, leaves, seed, chaff and roots, separately. 
In this way alone is it possible to find out by means of chemical 
analysis which of the different nutritive materials are of special 
use ill building up this or that part of the plant: in what form 
the plant food may be supplied with the greatest advantage 
and, if the plants are harvested at different stages of develop¬ 
ment, at what period of growth the plant takes up the main part 
of its food. 

It now remains to indicate shortly the methods of sterilised 
sand culture employed at the Bernberg station by means of 
which Hellriegel discovered the relation between micro-organ¬ 
isms and the acquisition of atmospheric nitrogen by plants. 



400 


Certain micro-organisms are essential to the processes of 
leguminous plants, and especially to their acquisition of nitro¬ 
gen. If these organisms are excluded, for example when the 
legumes are grown in pure sand which contains no organisms, 
and none are introduced during growth, the Leguminome 
behave in exactly the same way as the grasses. Under these 
circumstances they do not acquire nitrogen from the atmosphere, 
and their development is proportional to the quantity of nitro¬ 
gen supplied them in the soil. When peas, etc., are grown in 
sand containing no nitrogen and deprived of these organisms 
the development of the plant proceeds until the nitrogen of 
the seed is exhausted. Then growth is cheeked, a starvation 
period sets in and the plant usually dies before flowering. 

Such a plant contains almost exactly the same quantity of 
nitrogen as was originally present in the seed from which it 
grew. If a nitrate, for example calcium nitrate, is added, the 
growth of the legume continues and an amount of plant sub¬ 
stance proportionate to the supply of nitrogen is produced. But 
the behaviour of the legumes undergoes a marked change if 
certain micro-organisms are added to the soil. Under these 
circumstances the legumes thrive in sand free from nitrogen 
compound? and produce a normal yield. The entire amount of 
nitrogen required by the plant is supplied by the atmosphere. 
The roots of these plants are found to be covered with small 
knotty protuberances known as root tubercles. The roots of 
plants from which micro-organisms have been excluded are 
found to bo free from tubercles. Hence Hellriegcl concluded 
that the root tubercles and the acquisition of atmospheric 
nitrogen by the legumes stood in the relation of cause and effect. 

These tubercles arc caused by certain bacteria, chiefly by 
Rhizobium leguntinosariuH. These bacteria penetrate through 
the root hairs into the cortex of the roots and there give rise 
to the tubercular growths. Microscopic examination of these 
tubercles shows them to be filled with a bacterial mass compos¬ 
ed principally of abnormally developed baeteroids, but in 
part also of bacteria which have remained in their normal 
condition. The former are consumed by the host plant, the 
latter remain in the soil to provide for future reproduction. 
We have here an example of a life-partnership (symbiosis) in 
which the Lcguwinosae furnish carbo-hydrates to the bacteria 
which in turn possess the power of taking up free nitrogen 
and passing it on to the plant in an available form. So close 
lias the bacterium adapted itself to its particular host that, 
for example, the organism peculiar to pea-tubercles will not 
produce tubercles on the roots of lupins and vice rerad. Again, 
the external form of the tubercle remains fairly constant and 
is generally speaking a well-marked generic character. It 
would be an interesting biological problem to find out by cul¬ 
tivation if the bacteria of, for example, the pea-tubercle could 
not be made to infect other genera of leguminous plants. Gel¬ 
atine cultures of the bacteria of the various economic legumes 
have recently been put on the market under the name of 
“Nitragin.” 

In experiments on nutrition with nitrogen, all sources of 
this element not under control, as well as all bacteria which 
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produce root tubercles, must be excluded. Since they are 
abundant in every cultivated soil they occur everywhere in 
dust. The sand used in the experiments, the nutritive solu¬ 
tions and all apparatus used in filling the pots, are sterilized by 
heating to a temperature of 150 ° C. The seeds used are ster¬ 
ilized in corrosive sublimate solution, after which they are 
washed with sterilized water and placed in the germinating 
mediums. After planting, the pots must be covered in such a 
way as to exclude bacteria. This is done by means of a layer 
of dry peat which is placed over the culture sand and the pot 
is covered with a fine cloth or gauze, holes being made for the 
watering tube and the plants. The pots are watered with 
sterilized water, the requisite amount being determined by 
weighing the pot. 

When the legumes are grown in sand free from nitrogen, 
but containing the other soil ingredients of plant food, and 
when bacteria are excluded, the plants which are developed at 
the expense of the nitrogen of the seed are small and half- 
starved and when the supply is exhausted they gradually die. 
When, on the other hand, the requisite bacteria are added, de- 
velopment proceeds as l>efore at the expense of the nitrogen of 
the seed. The plants then remain in the starvation stage for 
some time, during which time tubercles are forming on the roots. 
When the tubercles are developed the plant suddenly becomes 
green, and the growth luxuriant, as ordinarily comes with 
abundant supply of nitrogenous manure. 

Mixed cultures of legumes, and plants of other natural 
orders were next grown in the same pot to determine the 
effect of the same kind of bacterium on the different plants. 
No nitrogen was available except that contained in the seeds. 
The lion-leguminous plants died of starvation in all cases, while 
the leguminous plants developed nodules and grew luxuriantly. 
When the soil extract containing the bacteria was previously 
heated to 70 ° C. no tubercles were developed, thus confirming 
the conclusion that micro-organisms are the cause of the root 
tubercles of the legumes. 

Such iu brief is the Bern berg experiment station and its 
methods. The thoroughness of the equipment and the 
methods of investigation, the close and sympathetic co-opera¬ 
tion between the scientific workers and the men engaged in 
practical agriculture, and the readiness on the part of the 
Government and the sugar beet growers to provide for such 
a station, stand out in striking contrast to the general attitude 
of the English people towards scientific investigation, and show 
clearly the causes which have led to the success of the German 
sugar beet industry. 
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TREE PLANTING IN ANTIGUA. 

BY THE HON’RLE FRANCIS WATTS, F.I.C., F.C.S. 

Government Analytical and Agricultural Chemist to the 
Leeward Islands. 

A country covered with timber presents a marked contrast 
in many ways to a country where trees are scarce and it is 
generally recognised that tree-covered areas exert a consider¬ 
able influence on the climate of the immediate neighbourhood. 
The subject has been closely studied in many countries and 
efforts have been made to ascertain precisely what these effects 
are and to measure their extent. 

Within a forest or high wood the temperature is cooler, 
owing to the leafy screen intercepting the rays of the sun and 
producing a grateful shade, but the difference in temperature 
goes beyond this, foi* careful observations show that in hot 
weather, in summer in temperate climates and all the year 
round in the tropics, the temperature in this shade is lower 
than the temperature in a shady spot remote from the forest 
influences, thus indicating that the effect on temperature is 
more than the effect of mere shade. In hot weather this differ¬ 
ence may amount to 8 or 10 degrees Fahrenheit. On the other 
hand it is interesting to note in passing, though the fact has 
but little practical interest for us in the West Indies, that a 
forest serves as a protection against the extreme severity of 
winter cold, the temperature within the forest- being several 
degrees higher than without. 

In the same way that the temperature of the air is affect¬ 
ed so is the temperature of the soil; the soil is thus protected 
from the extreme variations met with in the open country. 

A forest or wooded area thus renders more equable the 
climate within its shade and this effect is communicated to 
some distance beyond the limits of the trees themselves. This 
effect is the more marked and valuable in countries where 
temperature tends to extremes, so that we dwellers in the 
tropics may expect to witness this influence in a marked de¬ 
gree. 

But not only is the temperature influenced, the moisture 
is affected also, the air of the forest being relatively moister than 
that of the open country. It has been questioned whether the 
absolute amount of moisture in the air is greater within the 
forest and observations made in Bavaria rather tend to indi¬ 
cate that it is not. T infer, howover, that under the conditions 
prevailing in the tropics the absolute as w r ell as the relative 
amount of moisture will be increased. 

The question of the effect of forests on rainfall has been 
much debated, and, as summing up the position, I cannot do bet¬ 
ter than quote from Dr. Sclilich’s “Manual of Forestry,” Vol. I. 
page 40. “The question whether, and in how far, forests affect 
rainfall, is one which lias been actively discussed for many years 
past, but so far no final decision has been possible. That forests 
can affect precipitations follows from the facts that the forest 
air is relatively moister than air in the open, and that trees 
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mechanically affect the movement of the air ; but, on the other 
hand, the rainfall depends chiefly on other much more powerful 
agencies, in comparison with which the effect of forest is small. 
Numerous comparative observations have been made, but only 
a certain portion has so far been published, and unfortunately 
those which seem to indicate a decided effect of forests on rain¬ 
fall are not always very reliable. The great difficulty in com¬ 
paring the results of observations at forest stations (that is to 
say, stations situated inside a forest) with those of the ordinary 
meterological stations, consists in the fact, that elevation above 
the sea affects the rainfall most powerfully, because? air cools 
on rising and precipitations become frequent with elevation.” 
On page 42 he writes: 44 On the whole it may be said, that 

various physical factors act towards rendering forests excellent 
condensators of vapour, because they have a lower temperature, 
a moister air, and break the force of air currents. These 
powerful properties are more evident in elevated positions 
than in lowlands and in the vicinity of the sea, where they are 
swamped by other more powerful agencies. Absolute certain¬ 
ty in respect of these phenomena can only be obtained through 
further extensive observations.” 

Even with the uncertainty as to the effect of forests in 
general on rainfall I think we are safe in concluding that, under 
the conditions prevailing here, an increase of timber in large 
clumps or masses and of such a quality as to produce a fair 
amount of shade, would have a marked eff ect upon the moisture 
of the air and that we should see these woods acting as “conden- 
satorsof vapour” asDr.Schlich phrases it, thus performing a duty 
which avc greatly need. During hot dry weather we frequently 
observe light showers begin over the sea to windward of the 
island ; as these showers approach the shore they become lighter, 
frequently ceasing as they pass over the heated land : now it 
seems more than probable that a well-timbered area, owing to 
its being cooler than tin timbered land, would lead to condensation 
taking place, and a cool shower taking place precisely at a t ime 
when showers are most urgently needed. On the whole we may 
expect that an increase of trees would lead, directly or indirectly, 
to an increase of moisture. 

But not only is the amount of moisture falling as rain to 
be considered, the influence of the forest or woodland is far 
more marked in its effect on the distribution of the water after 
it has fallen; in the first place the evaporation is diminished so 
that the soil remains moister, but another and greater effect Is 
observed ; most of the rain falling upon a bare slope or iqxjn a 
pasture rushes rapidly into the drains and water-courses, com¬ 
paratively little soaking into the soil if the fall is very heavy ; 
after the first inch or so has fallen the amount soaking in steadily 
diminishes, so that a point is reached when practically all that 
falls subsequently runs away without benefiting the soil, indeed 
on the contrary, often damaging it by washing away the sur¬ 
face mould. But when rain falls upon a tree-covered area its 
force is broken, it meets with various obstacles retarding its 
rapid rush over the surface of the ground, while the surface of 
the ground acts as a huge sponge, retaining much of the water, 
from the presence of a covering layer of dead leaves and small 
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undergrowth. The layer of leaf-mould found in Home woods is 
capable of holding water equal to a rainfall of upwards of five 
inches. It is this feature of wooded districts which leads to the 
existence of streams in wooded valleys, these streams as a rule 
do not flow from springs in the ordinary sense of the word, but 
are fed from the water retained by the covering of leaves and 
small undergrowth. We have an instance of this in the streams 
at Fig Tree Hill and Christian Valley. If once the trees in these 
neighbourhoods were cleared these streams would quickly dis¬ 
appear. Conversely we may picture to ourselves what the 
condition of the island would be were the hills adequately 
clothed with timber, so that each valley had its perpetual 
stream; what a relief from our water famines this would con¬ 
stitute, to what increase of fertility would it lead and how 
beautiful would become many districts which are now little 
better than arid wastes. 

Under existing circumstances many of our hills, instead of 
forming natural reservoirs of water, feeding the streams refresh¬ 
ing the land, now constitute sources of loss ; the rain falling upon 
bare slopes, or upon slopes covered with but a scanty covering 
of grass, rushes away without hindrance, carrying with it any 
loose soil. There are formed temporary large and wild streams 
which do considerable damage and are productive of little good, 
sudden in their rise and equally sudden in their fall they are of 
little value as sources of water, though usually in the larger 
streams there are small ponds and water-holes filled with water 
of bad quality. Nearly every one of these streams marks the 
course of what, under favourable conditions, might be a con¬ 
stant wholesome rivulet. 

By retarding the flow of water over the land, woods and 
forests preserve the soil from wasteful washes and prevent the 
formation of dangerous gullies. This danger from the forma¬ 
tion of gullies is not so prominently brought to our notice in 
Antigua, where the soil on the slopes is of no great depth, while 
in the lower lands it is stiff and tenacious. In some countries 
large tracts of country are actually devastated by gullies, which 
often begin as unnoticed little washes in abandoned fields or in 
places where timber has been felled and the land left bare. 

Belts of timber constitute valuable agencies in sheltering 
tracts of laud from hot drying winds. In this island there are 
many places .which suffer extremely from a small rainfall 
accentuated by high winds, which speedily cause the evapora¬ 
tion of the small amount of moisture in the soil, The difference 
between the amount of evaporation in a still atmosphere and 
in a breeze is enormous, no one knows better than a planter 
the drying effect of a high wind. If the tops of some of our 
low hills were covered with timber it is reasonable to suppose 
that the climate on the leeward side would be improved and 
the fertility of the soil perceptibly increased. In these islands, 
where the prevailing winds are constant in direction, more 
advantage may be expected from the sheltering action of 
masses of trees. 

Some forms of wood, if properly cared for, might form 
welcome shelter for cattle, while producing a certain amount 
of grazing. 
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With an increase of timber an increase of birds may be 
expected. 

While touching upon this aspect of* the influence of woods, 
the question of the influence they may have upon two of our 
pests may be thought of: 1 refer to the mongoose and to ticks. 
I fear the former will find shelter, but T do not believe it will 
be more favourably sheltered by properly grown, shady woods 
than it is by the low scrubby bush now existing and which 1 
think could be replaced to advantage by shade-giving trees ; if 
this is so 1 do not think any disastrous increase of mongoose is 
to be feared ; so far as I am aw are, it is not the real forest areas 
which encourage mongoose but rather the low dry scrub, 
possibly the moisture of dense woods would not prove congenial. 
With regard to ticks, it would seem reasonable to suppose that 
they are encouraged quite as much by the thin scrub as they 
would be by Avell grown, shade-giving woods. 

These are some of the effects of woods and forests, but there 
is a direct effect which should not be lost sight of, they should 
afford a source of income to the estate on which they are 
situated. I fear we are too disposed to regard trees as accidents 
of nature to tliiuk much of wood as a means of revenue in 
Antigua, but the idea is worth dwelling upon. After a wood 
reaches a certain age a fixed proportion of the trees may be 
cut annually, it is a crop to be* harvested and the harvesting 
should be done systematically : after the cane crop is reaped 
comes a time w hen work for labourers is scarce, there is little 
to be done until the work of preparing the land for the next 
crop commences ; this is a period in w hich the care of the wood¬ 
lands would afford occupation for some of the best of the 
labourers. I may suggest a few ways in which a regularly 
grown and regularly harvested wood may provide useful 
material, both for the estate and for the community generally. 
Wood for building estate carts, not only wheels but all parts, 
may be obtained, so may posts and rails for fencing, while a 
regular supply of liard-wood for house construction would be a 
boon. One sometimes finds an old house in some country place, 
which has stood long and whose floors and roof have remained 
in spite of neglect; if any enquiry is made one is almost certain 
to learn that its timbers are of native hard-wood, and to hear 
it regretted that such is not procurable now . It might have 
been procurable if our predecessors had cared for our woods. 
Wood for staves of casks, barrels and hogsheads, w ood for boat 
building, for furniture and for firewood, while if considerable 
quantities of wood are regularly cut and harvested the best 
pieces may be set apart and occasional shipments made. With 
a more abundant supply of wood and the selection of durable 
kinds, improvements should result in our houses and in our 
estates’ buildings generally. 

This aspect of the wood as a crop to be harvested is one 1 
would commend to your attention ; it is true that years must 
pass before such a condition can be arrived at; we are suffering 
from want of forethought on the part of those who w ent before 
us, but this cannot be regarded as a valid excuse for doing 
nothing to improve matters; it will require little expenditure 
in the way of effort and less in the way of money to start a 
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movement for re-stocking the waste places of the island with 
trees, which in a few years will be useful iu ameliorating the 
climate, in conserving moisture and restoring our streams, in 
providing a revenue, which if not extensive will at least recoup 
any actual expenditure which may be made, while some addi¬ 
tional labour will be provided for our work people of several 
classes. 

Now it is well known that the sugar planter does not like 
trees, and from his point of view I am disposed to agree with 
him, for he is usually thinking of solitary or scattered trees near 
his cane fields : these are a source of trouble to him and are 
probably of little use. What we want are large clumps of trees, 
acre upon acre in size, if we can get them, then we can afford 
to get rid of some of the trees which our friends often tell us 
regretfully are much in their way ; however, until we can be 
assured that a movement for re-afforesting our waste lands is 
established, and in actual, rapid progress, let us do our best to 
preserve every tree we can. 

If we take a glance at the conditions prevailing in Antigua 
we shall find that the hills extending from about Blubber Valley 
to English Harbour have at one time or another, with very 
little exception, been denuded, they are now covered with thin 
timber and scrub with large open spaces of grass. The heaviest 
timber exists about Orange Valley, Christian Valley, and from 
Bott’s mountain to the neighbourhood of Fig Tree Hill and 
Claremont. When we pass to the limestone hills running from 
Hope’s Head through Parkliam to Collins, Montpelier and Free¬ 
town, we find them covered for the most part with low scrub 
Avith feAV shade-giving trees, a few loblolly trees are to be seen, 
but no trees of any size, such as it is conceivable once existed, 
and should exist again. Then there are acres of lowland with 
here and there slight elevations, barren and treeless, covered 
Avith indifferent grass and affording but poor pasturage,In some 
cases this is covered with thin troublesome acacia scrub Avhich 
affords little shade and few of the advantages Avhich would 
folloAV from the presence of shade-giving trees. If those who 
are in charge of these lands are convinced that the establish¬ 
ment of trees on some of these areas is really desirable, then 1 
believe the trees will be found there before many years are 
over. That is Avhere the movement lias to begin ; if those Avho 
have the care of these places want trees they Avill secure them; 
if they do npt A\'ant them, no amount of talk, discussion, legis¬ 
lation or Departments of Agriculture will succeed in putting 
them there. 1 therefore beg you, Avho are thus responsible, to 
give the matter your consideration and make up your minds 
Avlietlier Ave are to have trees or no. 

If Ave are to have trees how are Ave to go to Avork ? The 
process must be a gradual one for several reasons ; we have no 
reserves of money to expend on the Avork, trees are of slow 
growth and public opinion is not very strong. The first step 
I think should be the establishment of leafy, shade giving 
species on the lands which are now out of cultivation, att< mpt- 
ing to establish clumps of trees on the places noAV overran with 
acacia, planting these clumps on the little knolls and low 
elevations. Then efforts may be made to improve the 
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character of the timber on the limestone hills, by introducing 
amongst the existing trees and shrubs, better kinds of trees. 
When these trees are planted their growth at first will be slow, 
but as time goes'on and they improve the conditions of their 
own neighbourhood, they will grow more rapidly and render 
it possible to grow better and better trees. Much may be done 
in places covered by low bush, as the limestone hills for the 
most part are, by planting seeds iu the bush without disturbing 
the existing growth ; this is a very inexpensive mode of pro¬ 
ceeding, and one within the reach of anyone anxious to make 
an attempt to improve his woods. In this manner it is probable 
that such trees as mahogany, red cedar, locust, sandbox, mango, 
tamarind and many others may be introduced into suitable 
localities. In more exposed situations it will be best to plant 
the young trees themselves. 

Most writers on the subject advocate dose planting, and 
point out that a mistake is frequently made in planting trees 
for such purposes as we have in view, too widely apart, as if 
an attempt were being made to establish a fruit orchard. 
Wide planting permits the young trees to make a great develop¬ 
ment of lateral branches, so that short trunks, forking near 
the ground, result; at the same time the ground is imperfectly 
shaded and the growth of undesirable weeds permitted. In 
the United States it is suggested that .‘1 x 3 ft. or at the most 
4 x 4 ft. is the best distance to plant young woods; this seems 
very dose and it is a question whether in the tropics, where 
growth is rapid, these distances may not be somewhat in¬ 
creased, but wide planting should not be attempted. The trees 
may be thinned out as circumstances demand, but this thin¬ 
ning should not be done too early. Thinning gives the first 
crop from the wood-land and results iu a useful supply of rails, 
posts, or other light timber together with a supply of tire- 
wood. Ou the edges of plantations the trees should be placed 
quite thickly as they thus afford mutual protection and 
shelter. 

When planting it is desirable to plant several kinds of trees 
and not to plant a large area with one kind only ; the various 
trees, having different habits and different rates of groAvth, 
result in a better covering and growth than if a single species 
were planted. If all the trees are of the same kind and of the 
same age, the leafy canopy is at a fairly uniform height from 
the ground, gradually rising year by year, but when trees of 
different kinds are planted their rates of growth being different 
it usually results that the crowns of the trees are at different 
heights, thus forming a better protection against wind. The 
feature of even height of crowns with absence of undergrowth 
is well seen iu the many clumps of mahogany trees scattered 
over the island of Barbados. 

We have in the island many kinds of trees which may be 
grown to advantage and which will thrive under different 
conditions. I may mention the names of a few which occur 
to me. 

Mahogany Mango Lignum Vitae 

White Wood . Locust Walnut [Andira) 

Tamarind Sandbox Casuarina 
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Bois Noir Jamaica Shade Tree Nim (Melia sp.) 

Log-wood Mammee Apple Turpentine 

Red Cedar Calabash Cabbage Palm 

White Cedar Breadfruit 

If a keen interest is taken in the subject it will be easy to 
secure the introduction of new and useful kinds from other 
countries. Efforts will be made on the part of the Botanic 
Station to secure supplies of seeds and young seedlings of all 
the more desirable kinds of trees for distribution, either gra¬ 
tuitously or at very low rates, to those who will assist in the 
work of systematic tree planting; but it must be remembered 
that this will be of little avail unless those who have the care 
of the land w ill assist in the work. I shall be glad to hear 
from those who are interested in the matter Avhat their re¬ 
quirements are and what they propose doing, when I will use 
every effort to aid them as much as possible. 

I was surprised; after my experience in these islands, to 
find how r many and how durable are the hard-woods of Ja¬ 
maica : a planter there has the chance of putting up posts of 
native Avoods with the assurance that they will last a reason¬ 
able time and will not be ravaged by wood-ants; I fancy that 
many an Antigua planter will envy Jamaica in this. 

There is one point Avhich I have left till last, because of 
its importance ; 1 refer to the indiscriminate burning of pas¬ 
tures. If this continues as in the past the Avork of establishing 
trees will be rendered extremely difficult; these pasture fires, 
sAveeping over the country destroy young seedling trees by 
hundreds, they injure and destroy those trees which may have 
succeeded in making a little growth, and, year by year undo all 
that nature is striving to do towards the clothing of our hill 
sides w ith desirable timber. Something must be done to check 
or to limit this. 

Some of this bin ning of pastures is done deliberately and 
for definite reasons ; most of it is the result of carelessness and 
thoughtlessness. Where the burning is done intentionally it 
usually has for its object the removal of the old coarse dry 
grass in order to produce a fresh groAvtli upon which cattle 
will feed, or it is intended to destroy ticks. With regard to 
the custom of burning to produce a fresh groAvth of grass, 1 
am strongly of opinion that the process is a destructive one in 
the long run. It seems to me that better results may be ob¬ 
tained in other Avays. Burning certainly effects its purpose in 
removing the old grass, but it has other and disastrous results. 
In the first place it is extremely Avasteful, destroying tons of 
vegetable matter which should be returned to the soil in order 
to increase its fertility ; in countries where pasture lands are 
properly cared for they are found to be richer in humus and in 
nitrogen than the arable soils of the same neighbourhood, and 
this in the cases Avhere heavy crops of hay are removed year 
after year; properly cared-for pastures should increase in fer¬ 
tility. Can we say this for our Antigua pastures ? Our burned 
pastures (fortunately there are some pastures which escape 
this scourge of burning), have a poor dry soil, poor in humus 
and covered Avith hardy grass groAving in tussocks, the better 
kinds of grass are killed out, the soil is made too poor to 
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nourish them, and the result is we go from bad to worse. This 
subject of the care of pasture lands is too important to be 
dealt with to-day and deserves special consideration and dis¬ 
cussion : it would be well if at a later date this Society invited 
its members to express their views concerning it, I am com¬ 
pelled to introduce it here because of the disastrous effects 
upon seedling trees and young timber which these uncontrolled 
fires have, sweeping across the country and burning for days 
together ; but for this it seems probable that much of the 
island would be covered with heavier timber. I introduce it 
to condemn it, but I shall be glad to deal more fully with the 
question on a future occasion, if the Society desire it. 

The question of burning pastures for the destruction of 
ticks opens up a wide field for discussion; for my part 1 cannot 
help feeling that burning is too drastic and disastrous a mode 
of procedure and that better results may be secured by other 
methods. 

This is by no means the first time that the question of the 
desirability of increasing our timbered areas has come under 
discussion in Antigua. The matter has been talked of over 
and over again, but I cannot learn that anything has been 
done or that any progress has been made. In 1888 a report on 
the subject was made by Mr. E. 1)1 M. Hooper of the Indian 
Forestry Department; with his general conclusion I think we 
all agree ; but, so far as I know, nothing has resulted. I at¬ 
tribute this want of action to the feeling, (not peculiar to 
forestry discussions) which possesses nearly every individual, 
that someone, the Government for preference, really ought to 
do something, but that he, personally, is not called upon to 
do anything ; he signifies a generous approval of the general 
propositions, and there the matter ends. And there the matter 
will end for all time unless the individuals in the community 
feel that the problem is theirs, that they own, or have charge 
of, the land, and on them rests this responsibility of action. 
Government aid and assistance, legislative and otherwise, will 
follow fast enough if a strong public feeling exists on the sub¬ 
ject : in most countries useful legislation has lagged behind 
public opinion, and so it is in this case. 

In this particular matter it is not necessary that there 
should be much in the way of co-operation or combination, 
every individual who has care of any laud can act for himself, 
he can scatter seeds of useful trees throughout existing bush 
and scrub, and he can plant young trees in desirable situations. 
Not much money is wanted, the main requirement is individual 
effort based upon a sense of individual responsibility. 
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CARE OP PASTURES IN ANTIGUA. 

BY THIS HON’BLK FRANC IS WATTS, F.I.CA, F.C.S. 

Government Analytical and Agricultural Chemist to the 
Leeward Islands. 

There is so much of what is usually called “ waste land” 
in Antigua, in spite of its small size, that there is a very 
common disposition to regard these lands as of no value for 
any purpose and as requiring no care. This is unfortunate, for 
it leads to the neglect of much laud which should be of real 
value for two purposes, namely, pasture and wood-land. Per¬ 
haps it is partly as a consequence of this that our recognized 
pastures receive so little attention. Another cause lies doubt¬ 
less in the fact that at certain times there is a superabundance 
of fodder, the fact that, at certain other times, there is a 
scarcity" being overlooked. It remains to be decided whether 
means may not be found whereby these so called “waste 
lands” could be utilized and our pastures improved. This 
Society lately dealt with one aspect of the question in the 
discussions which took place on the subject of “ Tree Planting.” 
To-day we are to deal more particularly with the care of pas¬ 
tures. 

Perhaps the first question which may arise is “ why should 
we bestow any more care on our pastures than we do at 
present?” The answer would be, I think, that at present the 
majority of the pastures fail to provide as much food as they 
are capable of doing; that at times, as during drought, they 
afford practically none; that they do not provide the best 
and most remunerative kinds of fodder ; that they are in some 
respects, and under some conditions, not the most suitable 
places for cattle to be kept upon ; and that they admit of im¬ 
provement in all these particulars. 

This matter, the care of our pastures, has been brought to 
our notice at various times. On September 7th, 1894, Mr. Bar¬ 
ber read a paper on Antigua grasses and a discussion on 
this followed on October 5th. At this meeting a resolution was 
passed asking the Society to form a Committee to take the 
opinions of pasture-owners and to report as to the desirability 
of asking for legislation on the subject of pasture fires. I can¬ 
not learn tlnyt anything lias been done. The matter, therefore, 
again comes up for discussion. 

Mr. Barber's paper described five of our well-known grasses: 
(hi it tea grass ( Panic uni maximum ), Hay grass ( Andropogon 
c(trivosus), Bahama grass ( Uynodon Dactylon ), Sour grass (An- 
dropoyon Hdvvliaraides vel pertwms) and Bed grass also known 
as Paramatta and Smut grass (Sporobolus indicun). He also 
made suggestions as to the care of pastures and tlieir general 
management. 

In the “ Ketv Bulletin ” of November of the same year (1894), 
there is an interesting and important article ou “Tropical 
Fodder Grasses.” In this article, the principal kinds of tropical 
grasses are desri ibed, and some points respecting the general 
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care of pastures are alluded to. At the end of this article there 
is a short bibliography. Of the sewn books there mentioned, 
three are in our small library, and are thus available for 
reference. 

The subject before us divides itself into two branches : (l) 
the care and management of the pastures as I'egards grazing, 
cultivating, fencing and similar operations; and (2) the kinds 
of plants to be grown. 

I will briefly state some ideas which have occurred to me, 
and I have no doubt that there are many present who can, 
from their practical acquaintance with the subject and their 
knowledge of local conditions, add materially to the discussion 
and help us to arrive at a clear understanding of our require¬ 
ments. 

One of the first things wanted would appear to be a 
better system of fencing. If the pastures are enclosed and 
grazed systematically they will cany much larger herds, and 
the character of the herbage will be improved: the finer and 
more nutritious grasses will have an opportunity of establish¬ 
ing themselves, while the coarser grasses will disappear. Suit¬ 
able fencing is not expensive, particularly if posts which will 
grow are planted and wire run upon these. The Turpentine 
tree (Buraeva ffumifera) answers the purpose well. I noticed 
in Jamaica, a much larger and in places wilder country than 
this, that fencing is Aery general, and I am informed that the 
owner of land can compel his neighbour to contribute one-half 
the cost of fences separating their properties. 

It appears very necessary that steps should be taken to 
discourage and prevent the indiscriminate burning of the pas¬ 
tures Avhicli uoav takes place. This burning is wasteful in 
many ways. It destroys the finer grasses and encourages the 
poorer *uid less useful ones. It impairs the fertility of the soil, 
for it destroys the A r egetable matter which by its natural de¬ 
cay would, year by year, add greatly to the store of humus in 
the soil and lead to the formation of turf, a thing absent from 
those burned pastures. Again, the burning causes the entire loss 
of the nitrogen, that most costly constituent of the manures 
we use. If anyone wishes to see how important nitrogen is 
for his pastures let him throw a little nitrate of soda, or sul¬ 
phate of ammonia, both purely nitrogenous manures, on a patch 
of grass which he can watch : it will not be long before the 
change in appearance will convince him of its powerful influence. 

It is urged that this burning is necessary for two reasons, 
—to destroy ticks, and to produce a groAvth of grass Avhicli the 
stock will eat. As for the efficacy in the matter of the 
ticks I am somewhat doubtful, but this surely must be a matter 
on which those who have encouraged burning must have made 
some observations, with which I am sure they will fa vour us. 
As for the second object, that of obtaining grass which the 
animals will eat, it seems to me that this can be attained to 
greater advantage in other Avays. Certain grasses are eaten 
readily when in a young state but are refused by animals when 
they are in flower. This is the case Avith the Bed grass ( Spora - 
bolus), and a grass very common on our roadside, Chlnris 
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barbata , of which I do not know the common name. These 
grasses are both good fodder, but are not attended to here 
except by burning, and are not made as useful as they might 
be. In fenced pastures these grasses might be fed down before 
flowering, or, if too abundant, they might be cut and made into 
hay. We seem to accept as inevitable the fact that the better 
kinds of grass are not to be looked for on much of the pasture 
and waste land. If the pastures were fenced I think we should 
see a vast improvement in the grasses commonly occurring. 

It would be a great advantage also in a variety of ways if 
certain kinds of trees were planted through the pastures, the 
shade of which would be grateful to the animals. Many of the 
finer grasses grow well under some trees, while the trees them¬ 
selves will yield useful fodder. This latter use is, I think, too 
commonly overlooked in Antigua. For this purpose several 
trees may be suggested, but none of them seem superior to the 
Jamaica Shade Tree which is well known here. This tree grows 
freely, grass grows well under it, it forms a pleasant shade, and 
the pods are freely eaten by animals. Again, I may refer to 
Jamaica which is in parts a fine pasture country, where one 
sees large stretches of country under grass and partly 
covered with fine trees, presenting such a picture as one 
longingly hopes may some day be seen in Antigua. 

It does not seem unreasonable to hope that some day the 
regular cutting of grass for hay may be looked upon as a mat¬ 
ter of course. With level pastures, not difficult to obtain, it 
would be an easy matter to cut grass by means of mowing 
machines, and then hay-making would become simple and in¬ 
expensive work. 

Some care might bo bestowed upon pastures in the way of 
looking after the water supply. It is now clearly recognized 
that several diseases are distributed by means of water and 
that infected animals afford a sure means of spreading these 
diseases to their fellows if they are able to infect the drink¬ 
ing water, while the disease will not spread from the animal, 
but must be transmitted by means of water. Portions of the 
pastures might be set apart and animals not allowed to feed 
upon them, they being reserved as collecting grounds for water 
and places for growing crops of fodder to be cut and not 
grazed. This is a large subject, and one on which our veteri¬ 
nary surgeons could givens some interesting information at 
one of our meetings. 

By treating our pastures in a more careful manner they 
will become capable of carrying much larger herds, the animals 
w T ill become more useful and more valuable, and the sufferings 
which ensue from a period of drought may be greatly mini¬ 
mised. 

I may perhaps be allowed to say a word about the kinds 
of grasses which are met with hero :— 

Guinea grass Para grass 

Bahama grass Sour grass 

Hay grass Bed grass 

Guinea Grass, (Panicum maximum , Jacq .), is so well known 
and so highly esteemed in the West Indies that we may dis- 
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miss it with a very brief reference. It is one of the most # 
valuable of tropical fodders. It requiries some little care and 
attention in its cultivation, usually it is cut and fed to the 
stock, or if it is grazed, resting periods must be allowed; it 
responds readily to manuring and cultivation. Tradition says 
that it was accidentally introduced into Jamaica in the form 
of seed, as bird food. For many years it has been one of the 
most valuable of Jamaican crops, since by its means the cattle 
and horses for which Jamaica is famous are raised. 

Para Grass, (Panicum muticum , For8k.). The many names 
by which this grass is known in various parts of the world 
would lead us to infer that it possessed valuable properties 
sufficient to attract considerable attention. It is known as 
Para grass, Scotch grass, Water grass, Buffalo grass, and by 
other names; while here in Antigua we have added another 
to the list, for it is known locally as Shand grass. Here, it is only 
known as a wild grass, and I am not aware that anyone has tried 
to cultivate it. In other places, for example in Jamaica where 
there are luxuriant paddocks of it, it is cultivated like Guinea 
grass is. The reports as to its ability to withstand drought are 
contradictory. It is usually found growing in moist situations, 
but I am informed that it will w ithstand drought very well. 
It is desirable that we should have more information on this 
point. 

Bahama Grass, or Devil’s Grass, (Cynodon Dactylon , 
Pers .). A well-known grass, forming a beautiful turf when 
properly looked after. Is chiefly know n here as a weed on 
cultivated land, and the coarse grasses appear to prevent it 
from growing freely on the exposed pastures. 

Sour Grass, (Andropogon pcrtumis, Willd.). This grass 
constitutes one of the most useful fodders in Barbados, 
where it is cultivated in carefully tended paddocks, its 
hardy character and its ability to resist drought giving it a high 
value. Like some of the other Andropogons, it contains an 
aromatic principle, and on this account cattle unaccustomed to 
it at first refuse to eat it, but once they overcome their dislike 
to it they feed greedily upon it. (This reminds one of the 
habit of cattle in Montserrat and Dominica, w here they are 
seen greedily feeding on the skins of the limes from which the 
juice has been expressed. Strange cattle w ill not eat these 
skins at first but they soon acquire the habit, particularly in 
times of drought when other fodder is scarce. The fondness 
for limes often grow r s to such an extent that cattle will eat the 
fruit from the trees.) It is a dry grass, containing less w ater 
than the majority of grasses, hence it forms an excellent feed 
and loses comparatively little in weight when made into hay. 

Hay Grass, (Andropogon cnricosu.% Linn.). This is an 
East Indian grass w r hich has made its appearance in Antigua 
in some unexplained manner, and is spreading steadily to the 
exclusion of other kinds, a fact not to be regretted since it 
appears to have good points to recommend it. It does not ap¬ 
pear to be know r n in other West Indian islands. It has the 
merit that cattle will eat it when in flower: they will also 
eat it when the flower stalks have dried up, but it is to be 
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dry stalks. Later, w hen speaking of two other grasses, I will 
point out the importance of the fact that cattle will eat this 
grass when it has flowered. 

Bed Grass, ( Sporobolu * indicus , R. Br .), known also as Para¬ 
matta grass, Tussock grass, Smut grass, Wire grass and by other 
names, is perhaps the commonest one on our poorest and worst 
pastures. It is very noticeable when in flower, the narrow 
spikes of blossom forming waving sheets of dry tough grass which 
animals will not eat, or only sparingly. The young leaves and 
shoots are, however, eaten freely, and hence arises the common 
practice of burning off the dry flower-stalks in order to obtain a 
fresh succulent growth palatable to stock. The nature of this 
grass seems to have done more than anything else to encour¬ 
age the habit of indiscriminate burning of pastures which, in 
the opinion of most of us, is so disastrous and which will render 
the establishment of trees on our pastures and hillsides such a 
difficult task. Hence it is that we may congratulate ourselves 
on the appearance and spread of the Hay grass, which is eaten 
by animals even w T hen it has flowered, so that the incentive to 
burning is removed. I regard Hay grass as an important ally. 

This Bed grass is looked upon as a useful fodder in other 
parts of the w orld, and no doubt it w ould assume a higher place 
in our esteem were we to give it the care and attention required 
to encourage its good points and to check its bad ones. If grown 
as a pasture grass, efforts should be made to prevent its flower¬ 
ing, either by close feeding, necessitating the use of fencing 
for pastures, or it should cut for hay as soon as the flower ap¬ 
pears. The rough kind of care bestow ed on it by burning is to 
be deprecated on account of the many evils following. 

Clitoris bar bat a , Sir. is a very common grass of which I do 
not know the vernacular name, chiefly seen along roadsides and 
in waste places, and, unlike most of our pasture grasses, an 
annual. This grass, like the last, is freely eaten by stock before 
flowering but is refused by them afterwards. If encouraged as 
a pasture grass it w ould require to be treated somewhat in 
the same manner as the last named. 

Cent, her cent. Grass, ( Panivum prostration, Lam.) and 
Rich Grass, ( Panicum colon am , Linn.), well-know n locally, are 
somewhat watery grasses in their fresh condition, but are very 
nutritious, forming excellent fodder when dry. 

In addition to the above reference to the “ Keir Bulletin ” I 
may point out that there is an account of Sour grass, (A. per - 
tusus ), in the number for September 1895, p. 209, and analyses 
of five Antigua grasses in the number for May and June 1896. 

I shall be glad if this contribution to the subject serves to 
elicit the opinions of those who, from their intimate local 
knowledge of matters relating to the care of animals and their 
food supplies, must necessarily possess a fund of information of 
interest and value to the island. 
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CACAO INDUSTRY IN GRENADA. 

Cacao growing is the staple industry in the interesting 
island of Grenada. Its prosperity for many years when other 
portions of the West Indies were in a depressed condition was 
entirely due to the successful cultivation of cacao trees. With 
the view of drawing attention to the desirability of making 
every effort to maintain the productiveness of cacao estates in 
Grenada, the following interesting notes, written by Mr. George 
Whitfield Smith in 1892, are reproduced :— 

“ It is pleasant to notice one of the few instances in Grenada 
of a Cacao estate where, as the result of a careful system 
of manuring and draining, the proprietor gets from only twelve 
acres of Cacao a return equal to what many others 
receive from three times that area. I refer to Good Hope 
Estate in this island, owned by the Rev. G. W. Branch. On the 
advice of His Excellency Sir Walter ITely-Hutchinson, T called 
one morning on the proprietor, and was most courteously shewn 
over the whole plantation. Both Mr. Branch and his son, 
Mr. George Branch, most willingly afforded me all the informa¬ 
tion in their power. Wishing to be as clear as possible, I shall 
endeavour to adhere as closely as I can to Mr. Branch's replies 
to my questions concerning the working of his estate. 

‘ I have been owner of the property for over twenty years. 
Good Hope contains 22 acres-eight acres of this are in canes and 
pasture. I estimate that the buildings, yard, and entrance occupy 
another two acres, so that my extent of Cacao cultivation 
cannot be much over 12 acres. I purchased the place for about 
£100; at that time it had a few neglected Cacao trees here and 
there. Many people ridiculed my attempt to grow Cacao there, 
as the land was considered by most persons as almost valueless 
for that purpose. However, be that as it may, 1 could easily 
borrow £2,000 to-day on its security if I wished to do so. My 
soil is rather poor for Cacao when compared with many other 
places; as you will see, in many places there is a bed of “ tuff" 
not far from the surface, and you know, when the tap root of 
a Cacao tree touches this, there is an end of the whole matter.' 

‘ How, then, do you account for the flourishing state of 
your trees, when, to judge from their size, the tap roots 
must long since have come into contact with this layer of 
“ tuff” r 

‘My Cacao trees have no need to drive their tap roots 
very deep, as I will shew you when we are going through the 
orchard. The Cacao tree is naturally a deep rooter, but if it 
can meet with its nourishment near the surface if will un¬ 
doubtedly develop its feeding spongioles wherever that nourish¬ 
ment is, and that is what happens in the case of my lives. 

4 Please explain how you do this ?' 

‘Willingly. My cacao orchards are, as you observe, on 
the slope of a hill, skirting the sides; therefore, among the 
trees, I have roads cut by simply digging down the slope to a 
level. These roads are sufficiently wide to admit the passage 
of a light donkey cart, and as they wind along the hillside in a 



corkscrew fashion you will understand how they serve a two¬ 
fold capacity. First, they act as roads proper, and, secondly 
they act as drains, since a small canal always skirts the upper 
edge for the whole of their length. Thus I have my Cacao 
field drained at regular intervals, and, in addition, my donkey 
cart can carry manure to any part of my estate.’ 

4 How do you apply your manure?* 

‘Very simply ; 1 just have the cart filled, and the driver 
upsets it at regular distances over the lower edge of these 
roads. I then go round as I can find time and bury this in. 
I likewise collect all leaves and bush from time to time, and 
bury these also. You will now see the effects of my system. 
Look down on the ground; what you are walking on is not 
pure earth. Take up a handful of it. You will notice that it 
is a dense mass of fine rootlets or spongioles I These have been 
called into being from the amount of nourishing material which 
they find here ready for them, and have no need to go deep 
in search of food. 

My system has converted the trees into surface feeders, 
and provided I keep them supplied with food I can fairly be 
said to have them well under control. Now, without manure 
the case is different: the tree has to push its tap-root deeper 
and deeper every year in search of food, often it strikes “tuff’' 
or “‘clay," then deat h ensues. Kven when this does not happen, 
it stands to reason that a tree with a single tap-root supplied 
with a few scanty and half-starved rootlets, is in a poor 
way when compared with my healthy and vigorous trees which 
have an abundance 4 of young roots, all eagerly sucking up the 
plant food around them. The good effect of this is easily seen 
when comparing the red urns I get with those of neighbouring 
planters.’ 

4 What do you average 4 as a return from your 12 acres of 
Cacao cultivation ?’ 

‘About S7 bags per annum. This 'would represent a 
trifle over seven bags to the acre/ 

‘ The old trees which you found on the place 22 years ago 
must be very old by this time : do they still bear vigorously?’ 

4 Yes : quite as well as the young ones, and they r seem good 
formally years yet, thanks to my manure system.’ 

4 What do you consider to be a good yield per tree in pods 
per annum ?’ 

4 Jt would be difficult for me to answer this, and, indeed, 
I have never kept a record. My trees practically never 
stop bearing, but my son counted 205 ripe pods on one 
of the trees, besides green fruit and flowers. As you can see 
most of them have each several dozen ripe fruit, green fruit, 
and flowers on them at the same time, so that my crop may 
be said to be continuous/ 

4 Do you pur]lose extending your cultivation ?’ 

4 No; the remaining portion of my land is too much 
swept by prevailing winds to be of any value for Cacao; 
besides, 1 find that it pays me better to keep a portion in 
cane cultivation or some other fodder, not from the profit to 
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be derived from sugar, but because it enables me to feed my 
stock; without this I could get no manure, and without 
manure I could get no Cacao. I look upon my stock, therefore, 
as part of my working capital. People here seem entirely 
to forget this. I very often hear them speaking of the hard 
work they are having to get their plantation 44 covered in ” 
as they call it, but if they knew what I know, they would 
find it more to their interest to keep one-fiftli of their planta¬ 
tion in pasture lands and fields of fodder plants, and to keep 
several head of stock to fertilize the other four-fifths.’ 

‘ What system do you adopt in storing your manure?’ 

‘The old Barbados system, which T have found to work 
so well. I have all my animals kept in a pen, a portion of 
which is covered to afford protection in heavy weather. In 
this pen they stay nearly all the time that they are not in use. 
Their excrement is consequently collected in one place. I 
regularly cover this over with cut bush and litter, and at in¬ 
tervals I spread a layer of mould over it, and recover with litter. 
The result is, that at the end of a few months T have a mass 
five feet thick of the richest fertilizing material that I know 
of, and one that for our generous soil needs little assistance 
from chemical manures. In addition to this 1 use a. large 
quantity of sheep manure, which l collect in a similar manner 
from my sheep farm at Point Saline.’ 

4 Do you ever transplant your trees ?* 

‘Often; and here, again, the beneficial effects of my 
system become apparent. I take up large trees with pods on 
them. There is no danger, not being dee}) feeders, they give 
little trouble. When a gap occurs through tin* death of a 
tree 1 fill it up as soon as possible.’ 

4 What do you do in the way of pruning ?' 

4 1 go through regularly and often, and break off all 
young shoots, and cut out any dead wood. You will see that 
my trees are perfectly clean of vines and lichens. A tree 
can’t be healthy that has the pores of its bark stopped with 
roots of parasitical plants.’ 

4 What is your opinion about- shade?’ 

4 I find in my locality that shade 1 is beneficial in the 
growing stage, but is inimical when the tree commences bear¬ 
ing, at least heavy shade is. This holds good with even the 
44 Criollo ” Cacao, of which, as you >ee, 1 have a large number. 
With*me this is one of the hardiest varieties, and bears profuse¬ 
ly. My trees have crossed with eaeli other and now J have 
a great number of varieties shading off one into the other.' 

4 Do you use any care in selecting seed ?’ 

4 At first I was anxious to get my land planted up, so 
raised whatever seed T could get. Now, 1 select and replace a 
bad variety with a good one whenever opportunity offers.’ 

4 Do you grow other products with your young Cacao ?’ 

4 Always ; such crops as yams, tannias, cassava, and canes 
come well with young Cacao, aud, in my opinion, rather do 
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it good than otherwise, besides yielding natch crops of con¬ 
siderable value.’ 

What process do you adopt in picking and curing? Do 
you separate the different varieties before sweating ? ’ 

‘ With a small cultivation like mine it would be difficult 
to get a sufficient quantity of Criollo or any other variety at 
any one time to set up separate sweating boxes. I see the 
advantages of it, and regret that I cannot do so. My last 
account sales, however, are very satisfactory, and shew a 
receipt of 72 shillings per cwt., which, taking all things into 
consideration, is very fair indeed. The process of curing is 
that generally pursued in Grenada, and needs no special 
explanation.’ ” 


More recently the following suggestions have been pre¬ 
pared by this Department with the view of assisting local 
efforts to maintain and improve the cultivation of cacao trees 
in Grenada. 

Connninnioner of Agriculture - to Governor of Windward 

Inland*. 

Barbados. 26th May, 1899. 

Sir,—I have the honour to forward for Your Excellency’s 
information a Memorandum in duplicate prepared by this 
Department containing suggestions for renovating old and 
neglected cacao trees on the upper lands of Grenada. 

2. During my recent visit to the island it was very forcibly 
impressed on my mind that, although the cultivation of cacao 
is steadily extending in the lowlands, the original areas planted 
in the mountains are gradually becoming unproductive. 
Hence it is that the exports of Grenada cacao have not increas¬ 
ed in proportion to the area actually planted. 

8. In the general w elf are of the island it is desirable that 
the old cacao areas should receive special attention. Now' 
prices are good is a favourable opportunity for doing so, and I 
w'ould suggest that the subject be brought before the Grenada 
Agricultural Society with the view of eliciting the opinion of 
the members in regard to so important a matter. 

4. It is possible that the Agricultural Society might assist 
small cultivators by affording information in regard to the 
best means for obtaining suitable manures at the lowest possi¬ 
ble cost. It is desirable that all artificial manures supplied in 
the island should be sold under a guarantee that they contain 
the percentage of ingredients and the composition stated in the 
invoice. I would add that certified samples of imported 
manures forwarded to this office by the Government with a 
copy of the invoice would be analysed free of charge. 

I have, etc., 

(Sgd.) D. Morris. 

Commissioner of Agriculture 
for the West Indies. 
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Memorandum on methods to restore old and neglected cacao 

trees on the upper lands of Grenada. 

1. Pruning. All neglected and badly formed trees should in 
the first place be carefully pruned. This operation might be 
undertaken after the crop, possibly the months of February, 
March or April would suit for this work. Cut out all dead wood 
and unhealthy branches. The utmost care should be taken to 
make all cuts perfectly clean, and as close to the main limb as 
possible. Too much importance cannot be attached to this 
point, especially as it is a practice in the West indies to leave 
a small stump, of an inch or two in length. Whenever this 
happens it will be noticed the stump dies and decay spreads* 
into the heart of the tree. Always trim the edges of*a cut 
with a sharp knife. This ensures a more rapid healing of the 
wound. 

In the case of specially old cacao trees, it would be a good 
plan to make use of a sucker, preferably one springing from a 
point near the root, and allow it to grow up in the place of a 
parent tree. The old stem should then be gradually removed. 
By adopting this method and by paying proper attention to 
tillage and draining it is quite possible to transform, in a short 
time, an apparently hopeless field of old cacao stems into a 
healthy bearing one. 

In very extreme cases it may be necessary to remove the 
parent stem altogether. This should be done about 2 feet from 
the ground, and one of the suckers allowed to grow up as des¬ 
cribed above. Where the main stem is entirely taken away 
the cut should not be made horizontally across the grain of the 
wood, but in a sloping direction, say at an angle of 45°. The 
former method is strongly to be condemned as it allows the 
accumulation of rain water in the wood, tending to rot the stem 
and destroy the suckers. 

Lastly, it is advisable to dress all cuts with a mixture of coal 
tar and whale oil, in equal proportions. This not only encourages 
the formation of new tissues, but safeguards the wounds from 
the effects of rain and the attacks of the borer and other 
enemies of the cacao tree. 

2. Cleaning the treex. By this is meant the removal of moss, 
“ Capitaiue du bois M (Loranth ax), *' Love vine M (Cuxcuta), and 
any other of the numerous parasitical plants which infest 
neglected cacao trees on the upper lands. The best season for 
this operation is during March and April. Showery weather 
should be selected if possible, as at that time moss is easily re¬ 
moved, without the least injury to the bark of the tree. Blunt 
knives made of bamboo or preferably stiff fibre brushes should 
lie used for the purpose. For removing “ Capitaiue du bois " all 
that is required is an ordinary cacao picking knife attached to 
a long stick of bamboo. Care must however be taken to com¬ 
pletely remove the plant, as any portion of it left on the branch 
of a tree rapidly grows again. The removal of the " Love Vine" 
(Cuscuta) is a more tedious operation. The only way in which 
it can be dealt with is to employ boys to climb the trees and to 
remove every particle of the plant by hand. The smallest 
portion left on a tree rapidly grows again. When this pest once 
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becomes thoroughly established in a cacao field, it is then a 
most expensive matter to eradicate it. Apparently the plant 
is spreading in Grenada and every effort should therefore be 
made to keep it in check. 

3. Forking . With regard to the amount of forking required 
for a cacao tree, the opinions of planters vary considerably. While 
some planters claim to have obtained the best results from a sys¬ 
tem of deep forking and liberal root-priming, others maintain that 
they prefer a light turning over or loosening of the soil with as 
little disturbance to the roots as possible. It is quite probable 
in the case of a perfectly healthy cacao tree with a well balanc¬ 
ed head and a full supply of leafy branches, that any great 
disturbance of the root surface would not be beneficial. These 
conditions however do not apply to neglected cacao trees on the 
mountain slopes. Such trees, as a rule, have few branches; 
this indicates that they also have a correspondingly limited 
amount of roots. Deep forking and draining will be of immense 
value wherever this occurs. Care must be taken not to mutilate 
or break the large roots, as these serve to secure the upright posi¬ 
tion of the tree in the soil. Any of the smaller roots which are 
unavoidably broken, during the operation of forking, should be 
cleanly cut back. New roots will spring from this point and 
continue to nourish the tree. 

Forking, by turning up soil, exposes it to the action of the 
sun and air. By this means the soil is loosened, the capacity 
for retaining air and moisture much increased, while at the 
same time the removal of excess of moisture is greatly facilitat¬ 
ed. As a rule, it will be noticed that the soil around the roots 
of old and neglected cacao trees is water-logged and unwhole¬ 
some. No air can penetrate into it; and, as the roots can only 
develop when air is present, it follows therefore that the 
growth of healthy rootlets in such a soil is completely checked. 
It is also well known that chemical change can only take 
place in the presence of air. Such a change therefore is not 
only arrested, but injurious combinations arise which dis¬ 
courage or destroy the roots of plants. It is therefore evident 
that judicious forking increases the porosity of the soil. Its 
effect is further strengthened if all leaves and vegetable refuse 
are dug in at the same time. Vegetable refuse or humus per¬ 
forms a most necessary function in damp clay. It serves to 
keep the small particles of the soil farther apart, and it there¬ 
by permits the free admission of air, oil which so many 
important changes and combinations depend. It is doubtful 
whether it would be found advisable to bury vegetable refuse 
in a green condition in damp mountain lands. A better plan 
would be to allow it to become withered for a few days before 
digging it in. 

4. Draining. This naturally follows the operation of forking. 
When heavy rains fall on clay lands a certain quantity of 
the water is absorbed by the soil and the remainder either lies 
on the surface or is carried away by drains and streams. Some 
soils are extremely porous and rapidly part with their 
moisture after heavy rains, Clay soils, on the other hand, 
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retain water for too long a time, and thus become old and sour. 
The only lemedy for this is drainage. 

It being established therefore that land is drained with 
the two-fold object of removing superfluous moisture and of 
promoting a free circulation of air, it is important to remem¬ 
ber that, unless the water in a soil is kept in circulation, no air 
can enter between the particles of it. On damp mountain 
lands drainage has also another important office. It prevents 
landslips and washes. The rainfall is usually abundant in such 
localities and the soil cannot absorb the water ns fast as it falls. 
Hence landslips occur. This never happens in forest land, 
because the soil is bound together with a network of roots. 
When however the forest is destroyed, and the land tilled and 
planted with cacao, the loose soil is then easily swept away by 
heavy rains. After a shower each stream and watercourse 
demonstrates most clearly that a large quantity of surface soil 
has been carried away, until finally, unless care is taken to 
prevent this by a proper system of drainage, there is nothing 
left but the bare sub-soil from which cacao trees cease to obtain 
any nourishment. 

Surface drainage is the only method practicable in cacao 
fields. All such drains should be carefully laid out with a 
view to prevent washes. No drain should be made straight up 
and down the face of a hillside. Advantage should be taken 
of ravines and natural water courses wherever they occur and 
“ contour'* drains, 18 inches wide and 2 feet dee]), should be 
regularly led into them at a distance of 40 to 50 feet apart. 
These drains should be made at an incline of 1 foot in 15, 
according to the steepness of the land. By having a system of 
drains made at an easy gradient, such as that above described, 
it is possible to recover a large quantity of the soil washed out 
of the land. It might be found beneficial to have all contour 
drains cleaned out at regular intervals during the rainy season 
and the mould spread between the trees. 

5. Manuring is the next step necessary to restore old 
cacao trees. Manures supply the soil with the food required by 
the plants. This food may be either deficient in the land 
itself or taken out of it by cultivation. To the small grower 
pen manure would probably prove of the greatest value. Pen 
or farmyard manure is what is know n as a general manure, 
aud can be applied with safety to all soils and to all plants. 
It is of the greatest value, not only on account of its inaiiu- 
rial action, but also on account of the mechanical action, 
which the burying of large quantities of trash and other 
refuse exercises on the particles of the soil. Pen manure 
should always be applied about 4 feet from the stem of the 
tree, in a shallow trench, and should be lightly covered with 
soil. In cases where the soil has been long neglected and con¬ 
tains a large amount of sour organic matter, it may be found 
necessary to apply a top dressing of lime, a few months before 
using farmyard manure. Lime acts beneficially in many w ays. 
It decomposes all kinds of vegetable matter in the soil aud 
corrects any acidity due to the presence of organic acids. It 
also has a good effect on the mechanical condition of soils. On 
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stiff and retentive clays it pulverizes and lightens the particles, 
thereby improving the drainage and reducing any undue excess 
of organic matter. On soils deficient iu available lime a top 
dressing of about 4 tons per acre would probably be required. 
When applying calcareous manures they should be kept near 
the surface and not deeply buried in, as lime quickly sinks 
into the soil and has a tendency therefore to run away from 
the roots of the plants. 

Artificial Manures. Professor Harrison after an exhaus¬ 
tive examination of the soils of Grenada recommends generally 
Basic Slag or Thomas' Phosphate powder. This should be 
applied broadcast in quantities of about 2 lbs. per tree on the 
forked surface. It should afterwards be lightly worked inaud 
a top dressing of about j 11). of nitrate of soda or sulphate of 
ammonia per tree may subsequently be given. 

Governor of Windtvard Islands io Commissionin' of 
A gricidture. 


Windward Islands. 

Miscellaneous. 

No. 72. Grenada, 31st May, 1899. 

Sir,—1 beg to acknowledge and thank you for your inter¬ 
esting and useful letter G. 1439 of the 26th instant embodying 
suggestions for dealing with old and neglected cacao trees. 

2. I have directed the publication of your letter in the 
Official Gazette. It will also be laid before the Grenada 
Agricultural Society as you desire. 

3. Too much importance cannot be attached to the question 
of the suitability and composition of artificial manures locally 
imported for use in the island. I had intended to have earlier 
written to ask you what quantity of each kind you required, 
and would suffice for purposes of analysis. Would it not help 
the question to -have also specimens of soil from exhausted 
cacao areas? Kindly let me know. 

I have, Ac., 

(Sgd.) Alfred Moloney, 

Governor. 


SOME FUNGI OF THE CACAO TREE. 

( With plate.) 


BY J. H. HART, F.L.S., 

Superintendent, Royal Botanic Gardens, Trinidad. 

One of the earliest records of disease among cacao trees is 
that given by Long in his history of Jamaica. In 1671 Long 
states that there were as many as sixty-five “ walks” in bearing, 
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while in 1882, only small patches, of no groat extent remained. 
Loug also records that the Plantations were destroyed by a 
“ blast.” 

What this blast was there is little evidence to prove, but 
taking one interpretation of the word, “ to strike with some 
sudden plague,” it may possibly have been occasioned by the 
rapid spread of some indigenous parasitic fungus. The time 
of the occurrence lias been fixed by a 19th. century writer as 
“sometime during the last century.” 

The late Sir L. A. A. l)e Verteuil, K.O.M.C., M.J)., in his 
book on Trinidad, page 131, states: -‘"The prosperity of the 
Colony had now reached its culminating point, Cacao selling 
at a high price. But in the year 1727 according to Guimilla, 
not a disease exactly, but a blight attacking the pods under 
certain atmospheric influences, destroyed the crop.” Later, ho 
records that the Forastero variety was introduced and succeed¬ 
ed beyond expectation, and writes. “It is this quality which 
is cultivated in our days.” 

In 1898 attention was specially called to a disease which 
attacked the pods of cacao destroying a large percentage of the 
crops in many districts in Trinidad. 

The matter was taken iu hand by the Botanic Department 
and close investigation showed that the pods were destroyed 
by a parasitic fungus which could be speedily propagated by 
inoculatiou with spores taken from diseased fruit. Several 
cultures of the fungus were made, aud these, with other living 
materials were sent to Kew for examination and report. 

The results of this examination were published in the “Kew 
Bulletin ” for January and February 1899, as follows:— 

“ Microscopic examination revealed the presence of two 
distinct fungous parasites ; one being the well-known Phyto - 
phthora omnivora, DeBary, a species closely allied to Phytopthorn 
inf externa, l)e Bary, the cause of the potato disease : the other a 
Neetria , which proves to be new to science, and will be known as 
iVectria BainiL The Phytophthorn was present on all the pods 
sent and may be considered as the cause of the present epidemic 
in Trinidad. 

The same, or a closely allied species, appears to be the cause 
of the cacao-pod disease in Ceylon/' 

PHYTOPHTHORA OMNIVOR A. lh> Bury, 

“This fungus, as indicated by its specific name, is not fas¬ 
tidious in its choice of a victim, and lias been recorded as 
attacking various species of plants belonging to the following 
genera : — 

Acer, Alonsoa, Abies, Cleome, Cktrkia , Cere us, Kpilobium, 
Fagus, Gilia, LarLc , Lepidium, Melocactus, (Enoihera , Picea , 
Pmu8, Solanum, Semper vivum, Salpiglossis . 

If the fungus is confined to the fruit of the cacao tree it is 
obvious that infection each season must necessarily be derived 
from some outside source, the spores for this purpose beiug in all 
probability often produced on diseased fruit or shells ” lying 
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on the ground under the trees; nevertheless, being able to live 
on such a variety of host-plants, infection of a plantation for 
the first time might very possibly be attributed to wind- 
borne spores produced on some other kind of host-plant. This 
may appear to be poor consolation. However, it is well to be 
in possession of all known facts and possibilities in connection 
with the subject under consideration. The life-liistory of the 
fungus is well known, having been carefully studied by DeBary, 
Hartig, and others. 

The conidial form of fruit appears as a very delicate white 
mould on the surface of the part attacked. The conidia or 
reproductive bodies are ovate or egg-shaped, being attached at 
the broad end to a very slender stalk, which shrivels and 
liberates the conidium when mature. This condition of the 
fungus flourishes for a few weeks during the period of active 
growth of the host-plant; and as the conidia are produced in 
immense numbers and in quick succession, and are dispersed by 
wind, insects, or rain, being washed from diseased parts of a 
tree to healthy parts, it can readily be understood why the pest 
spreads so quickly when once established. Conidia that hap¬ 
pen to alight on young pods germinate at once, penetrate the 
tissues, and quickly produce a new centre of disease which 
furnishes more conidia in due time. 

During the period occupied in the production of the A ex¬ 
ternal form of fruit described above, the mycelium of the 
fungus spreads rapidly in the substance of the pod and gives 
origin to a second form of fruit imbedded in the tissue of the 
pod. These reproductive bodies, known as resting-spores, 
remain for some months in a passive condition, and are event¬ 
ually liberated by the decay of the pod : when they germinate, 
the bodies produced on germinatiou being conveyed by wind 
to the young pods, germinate in their turn, enter the tissue, 
and in a few days’ time produce the conidial form of the fungus 
on the surface of the pod. 

Preventiee Measures .—If it is ascertained that the fungus 
is not harboured by the other plants growing in the neighbour¬ 
hood of the plantation, but is confined to the cacao trees, then 
prevention becomes an easy matter. It depends on having 
every diseased fruit collected and burned; for the only possible 
cause of infection in the first instance must arise from the 
germination of resting-spores developed in diseased pods, and 
so long as these are allowed to remain outlie ground under the 
trees the disease will continue to spread. But the fungus may 
also attack other wild plants, and thus become firmly establish¬ 
ed and defy extermination. 

The following measures should be taken to combat the 
disease 

(1) Spray with Bordeaux mixture, commencing when the 
pods are quite young, and continuing at intervals of ten days. 

A dilute solution should first be used until its effect on 
the fruit and foliage is ascertained. A small quantity of dried 
blood should be dissolved and added to the mixture ; its adhe¬ 
sive property is much increased and fewer sprayings are re¬ 
quired. 
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(2) Remove all diseased fruit from the tree, if practicable, 
otherwise a continuous supply of eonidia will be furnished 
until the fruit decays. Do not allow diseased fruit or “shells” 
to remain on the ground. All such should be collected and 
burned. 

(3) Endeavour to ascertain, by careful examination, 
whether the fungus may not be also parasitic on other hosts; it 
very frequently attacks seedlings, and would be recognised by 
the wilting of the attacked parts, and by the delicate white 
mould-like eonidia! form of reproduction.” 

The disease had some years previously been observed in 
Trinidad, but no special study was made of it. it was de¬ 
tected by Professor Harrison in Surinam, and in Grenada by 
Mr. G. Whitfield Smith, but little notice however was taken of 
it until the end of the year 1N9S, when its rapid spread caused 
some alarm. 

The disease was observed to be most prevalent in places 
where the atmosphere was humid and wlicie the pods had 
been allowed to rot beneath the trees. 


NECTIUA UAJXir. M(ti s.srr. 

“This parasite cause* semi-circular dark blotches to appear 
on the pods, the diseased portion becoming soft and watery. 
At a later stage the blotches become covered with a lovely 
interwoven layer of yellowish-rust coloured or orange mycelium 
which is studded over with the minute red perithecia or fruit¬ 
ing organs of the fungus. 

This parasite may po-^ibly be quite rare, but great care 
should be taken to arrest any attempt on the part of the fun¬ 
gus to attack the trunk of the cacao tree, for as already stated 
the destructive canker disease of (Vylon U caused by a Nectria .” 

“ Nectria Bainu , Ma**ce — P(ritlucia gregaria, mycolio 
maculiformi flavo—ferrugineo vel aurautiaco insidentia. sphae- 
roidea, rubra, lanosa, denum supra cal vc^eentia, 800-350 Microns 
diam. A set cylindraceo-clavati, brevitor pcdiccllati, octospori, 
80 - 90 x 7-9 Micron# Sjxn'fc dietician. oblongo-elliptieay utrin- 
que subacutm, 1 septatae, 10-12 x 5 Microns hyalinae.” — Geo. 
Massee. 

“ The Nevtria appeared on two pods, and this again poss¬ 
esses many points in common with the Nectria, which has 
caused such destruction to cacao trees in Geylon by attacking 
the bark of the trunk and branches. a- described by Mr. J. H. 
Carruthers. At present., no mention is made ot‘ other than the 
pod disease in Trinidad, but the fact of a parasitic Ned Ha 
being present, necessitates the prompt execution of measures 
calculated to prevent the parasite from extending its ravages.” 

It will be seen therefore that the Kew authorities were of 
opinion that the Phytophtlwm was the cause of the destruc¬ 
tion of the pods, and later evidence appears to conlirm this view. 

There is however considerable danger to be apprehended 
from the spread of Nectria , or second species discovered. 
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Subsequently another, and yet un-named, species of Nec- 
tria has been found destroying the bark of cacao trees in 
Trinidad. Thus there are three distinct fungi, which are 
known to attack cacao trees in Trinidad. 

It has been found that Phytophthora attacks pods at all 
stages of their development and frequently when partly ripe, 
and experiment proves that, owing to the attack of the fungus, 
there is a loss of weight of 25 per cent, in the beans produced, 
and, at the same time, a very considerable fall in their quality. 

In the old authorities quoted, there is some evidence that a 
disease existed which was very destructive to cacao, but the 
exact nature of which was undetermined. It is further re¬ 
ported that it was impossible to grow the indigenous varieties 
and an imported strain was introduced which proved to be 
more hardy. 

From the results of the attacks recently experienced coin¬ 
ciding in some points with the old records it is probably to be 
inferred that the diseases of the 18th. century were similar 
visitations to those of recent years. 

There is distinct evidence, however, that the older kinds 
of cacao were not wholly obliterated, and that the introduced 
variety has since intercrossed with the original. It does not 
appear, however, so far as present information goes, that those 
strains bearing greater relation to the indigenous types, are 
more susceptible to disease than Forastero , for the latter ap¬ 
pears to suffer equally with others from the attack of Phytoph¬ 
thora, 

The evidence in support of the view that the older “blasts” 
and ‘‘blight,” attacking the pods a century ago, are the same as 
those of to-day, is incomplete and wanting. The probability, 
however, that they are identical is an impression which is 
widespread. 

It would be no little satisfaction to the planter if they 
could be proved identical, as it would show the intermittent 
character of the pest, and relieve growers of the fear of con¬ 
stant attack. A fact, which favours their being identical, 
is their partial disappearance during the dry season of 
1899 and 1900. This may however be due partly to the 
adoption of the measures of prevention which were recommend¬ 
ed. So far as can be gathered from the evidence at present to 
hand, it would appear that although these fungi have only 
recently been discovered, and their life history and destructive 
character made known, it is probable that they have always 
been present, and, if sufficient care is exercised, may be kept 
within due bounds, and will not succeed in seriously damaging 
the crops. The character of the organisms and their mode of 
reproduction teaches that the careless and untidy planter will 
be the greatest sufferer, when a succession of seasons are ex¬ 
perienced favourable to their growth ; while he who keeps his 
cultivation clean, and in good order may expect to escape with 
minor injuries. 
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EXPLANATION OP FIGURES IN PLATE. 

Illustrating the article on Some Fungi of the Cacao Tree. 

Fig. 1. Phytophthora omnivora. Section of a portion of a 
cacao fruit, showing the conidial form of repro- 
tion of the fungus on the surface, x 300. 

Fig. 2. A eonidium of the same germinating, x 300. 

Fig. 3. Oospores of the same produced in the diseased tissue 
of a cacao fruit, x 400. 

Fig. 4. Pustule of Nectria bursting through the skin of a 
cacao fruit, and producing the conidial form of 
reproduction, x 40. 

Fig. 5. Portion of conidial form of fruit, x 400. 

Fig. 0. Free conidia of the same, x 400. 

Fig. 7. Nectria Bainii. Surface view of sporophores seated 
on a byssoid stroma, x 50. 

Fig. 8. Three peritliecia in different stages of development, 
shewing the byssoid covering of the exterior. 

Fig. 9. Asci, x 400. 

Fig. 10. Germinating spores of the same, x 400. 

Fig. 11. Asci of a saprophytic species of Nectria appearing 
after the fruit is dead, x 400. 

Fig. 12. Spore of the same shewing the granular protoplasm ; 
the epispore is smooth, x 1,000. 
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AGRICULTURAL EDUCATION IN ENGLISH 
RURAL SCHOOLS. 

The following letter recently issued by the Board of 
Education in England, and signed by Sir George W. Kekewich, 
K.C.B., relative “ to the importance of making the education 
in the village school more consonant with the environment 
of the scholars than is now usually the case, and especially 
of encouraging the children to gain an intelligent knowledge 
of the common things that surround them in the country,” 
is reproduced for the information of the Managers and Teachers 
of schools in the country districts in the West Indies. 

There is also reproduced a circular on the same subject 
issued by the Board in 1895. 

Circular 

Board of Education, 

Whitehall, London, S.W., April, 1900. 

Sir, 

The Board of Education arc anxious to call the attention 
of Managers and Teacher* of Elementary Schools situated in the 
agricultural districts of England and Wales to the importance 
of making the education in the village school more consonant 
with the environment of the scholars than is now usually the 
ease, and especially of encouraging the children to gain an 
intelligent knowledge of t lie common things that surround 
them in the country. Erom experience gained in various 
districts it is found that by a suitable arrangement and hand¬ 
ling of the school curriculum this object can often be attained 
without necessarily addingany new subjects to the time-table, 
or demanding any undue hurdcu or work from teachers or 
scholars. 

The Board would deprecate the idea of giving in rural 
elementary schools any professional training in Practical Agri¬ 
culture*, but they think that teachers should lose no opportunity 
of giving their scholars an intelligent knowledge of the sur¬ 
roundings of ordinary rural life and of shewing them how to 
observe tin* processes of Nature for themselves. One of the 
main objects of tin* teacher should he to develop in every boy 
and girl that habit of inquiry and research so natural to 
children *, they should be encouraged to ask their own questions 
about the simple phenomena of Nature which they see around 
them, and themselves to search for dowers, plants, insects 
and other objects to illustrate the lessons which they have 
learnt with tlicir teacher. 

The Board consider it, moreover, highly desirable that the 
natural activities of children should be turned to useful 
account—that their eyes, for example, should be trained to 
recognise plants and insects that are useful or injurious (as the 
case may be) to the agriculturist, that their hands should be 
trained to some of the practical dexterities of rural life and 
not merely to the use of pen and pencil, and that they should 
be taught when circumstances permit, how to handle the 
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simpler tools that are used in the garden or on the farm, before 
their school life is over. 

The Board are of opinion that one valuable means of evoking 
interest in country life is to select for the Object Lessons of 
the lower Standards subjects that have a connection with the 
daily surroundings of the children, and that these lessons 
should lay the foundation of a somewhat more comprehensive 
teaching of a similar kind in the upper Standards. But these 
Object Lessons must not be, as is too often the case, mere 
repetitions of descriptions from text-books, nor a mechanical 
interchange of set questions and answers between teacher 
and class. To be of any real use in stimulating the intelli¬ 
gence, the Object Lessons should be the practising ground 
for observation and inference, and they should be constantly 
illustrated by simple experiments and practical work in which 
the children can take part, and which they can repeat for 
themselves at home with their own hands. Specimens of such 
Courses can be obtained on application to the Board of Educa- 
ti6n. These may be varied indefinitely to suit the needs of 
particular districts. They are meant to be typical and sug¬ 
gestive, and teachers it is hoped, will frame others at their 
discretion. Further, these lessons are enhanced in value if 
they are connected with other subjects of study. The Object 
Lesson, for example, and the Drawing Lesson may often be 
associated together, and the children should bo taught to 
draw actual objects of graduated difficulty, and not merely to 
work from copies. Tn this way they will gain a much more 
real knowledge of common implements, fruits, leaves and 
insects than if these had been merely described by the teacher 
or read about in a lesson-book. Composition exercises may 
also be given—after the practical experiments and observa¬ 
tions have been made—for the purpose of training the children 
to express in words both what they ha ve seen, and the inferences 
which they draw from what they have seen; and the children 
should be frequently required .and helped to describe in their 
exercise books sights of familiar occurrence in the woods and 
in the fields. Problems in Arithmetic connected with rural 
life may also be frequently set with advantage. 

The Board of Education also attach considerable import¬ 
ance to work being done by the elder scholars outside the 
school walls, whether such work takes the form of elementary 
mensuration, of making sketch-plans of the playground and 
the district surrounding the school, of drawing common objects, 
of paying visits of observation to woods, lanes, ponds, farms 
and other suitable places under the guidance of the teacher, or 
of the cultivation of a school garden. 

The teacher should as occasion offers take the children 
out of doors for school walks at the various seasons of the 
year, and give simple lessons on the spot about animals in the 
fields and farmyards, about ploughing and sowing, about fruit 
trees and forest trees, about birds, insects and flowers, and 
other objects of interest. The lessons thus learnt out of doors 
,can be afterwards carried forward in the school-room by Read¬ 
ing, Composition, Pictures and Drawing. 
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In this way, and in various other ways that teachers will 
discover for themselves, children who are brought up in village 
schools will learn to understand what they see about them, 
and to take an intelligent inteiest in the various processes of 
Nature. This sort of teaching will, it is hoped, directly tend 
t© foster in the children a genuine love for the country and for 
country pursuits. 

It is confidently expected that the child’s intelligence will 
be so quickened by the kind of training that is here suggested 
that he will be able to master, with far greater ease than 
before, the ordinary subjects of the school curriculum. 

The Board would further urge upon any teachers now in 
rural schools who happen themselves to be of urban up-bring¬ 
ing or to have been trained in urban centres, to seize every 
opportunity of gaining a closer insight into the special condi¬ 
tions and problems of rural life, and they trust that those 
whose previous education has not enabled them to obtain full 
knowledge of the main principles and phenomena of rural 
life and activities will be able to attend such holiday courses 
and classes as may be placed within their reach for this purpose 
by County Councils or other Local Committees ; since it is only 
when the teacher is genuinely interested in, and well informed 
about, the occupations of country life that any such results can 
be looked for in the children as have been referred to as the 
proper object of* rural schools in the present Circular. 

1 have. etc.. 

(Sgd.) (r. W. KKKKWICH. 


Circular ;>7>0. 


Educ ation Department, Whitehall, London. 
25th June, 1805. 


Sir, 

Tt has been observed that in schools in which Object 
Teaching has been introduced with most success the teachers 
have carefully distinguished between two kinds of instruction 
which in other schools are not seldom confused. These two 
kinds of instruction are—(1) observation of the Object itself, 
and (2) giving information about the Object. This distinction 
is of importance, because the scope and method of the lesson 
difFer according to its nature. Object Teaching leads the 
scholar to acquire knowledge by observation and experiment; 
and no instruction is properly so-called unless an Object is pre¬ 
sented to the learner so that the addition to liis knowledge 
may be made through the senses. 

Junior teachers have not unfrequently given lessons before 
H. M. Inspectors which were wrongly described as Object 
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Lessons because in dealing with the topic selected no suitable 
appeal was made to the eye of the scholar. A lesson, for 
example, on the elephant to children in village schools, who 
have no opportunity of visiting either Museums or Zoological 
Gardens, may convey information and store the memory with 
interesting facts, but it does not cultivate the habit of obtain* 
ing knowledge directly and at firsthand, or develop the faculty 
of observation. However well the lesson may be illustrated 
by diagrams, pictures, models, or lantern slides, if the children 
have no opportunity of handling or watching the actual object 
which is being dealt with, the teacher will be giving an In¬ 
formation Lesson rather than an Object Lesson. It should be 
always remembered that in Object Lessons the imparting of 
information is secondary to the cultivation of tin* faculty of 
observation. 

Object Teaching should further be distinguished from In¬ 
struction in Natural Science. It is Elementary Science only 
in so far as it aids the child to observe some of the facts of 
nature upon which Natural Science is founded ; but as it deals 
with such topics without formal arrangement, it diffeis widely 
from the systematic study of a particular science. The princi¬ 
ples of scientific classification, the continuous study of one 
group of natural phenomena, the generalisation from facts and 
the search for natural laws, belong to a later stage of mental 
discipline, which will be much more effectual if it is being based 
upon the preliminary training of the senses through sound Object 
Teaching. It is most important, therefore, that if, for example, 
Object Lessons are given on plant lift 4 , no attempt should be 
made to treat them as a continuous introduction to the study 
of Botany, or, if the lessons relate to animal life, to the study 
of Zoology. In Object Teaching tin* chief interest in the lesson 
should centre in the Object itself. 

The following suggestions which have been made by 
practical teachers, will be found useful : 

(1.) The teacher should select only so.many of the Objects 
set forth in the appended or other similar lists as can be dealt 
with in the year without overburdening the scholars. Habits 
of observation are better cultivated by the thorough examina¬ 
tion of a few objects than by the superficial treatment of many. 

(2.) No object should be chosen which the teacher cannot 
thoroughly illustrate either by the Object itself or by some 
adequate representation of the Object, or by both. All that is 
purely technical, whether in the mode of study or the language 
and terminology, should be carefully avoided. 

(8.) The children should be encouraged to bring with them 
to the lesson illustrative specimens which they have collected 
or borrowed from friends. 

(4.) The children should be encouraged to make simple 
drawings illustrative of their observations, wherever possible, 
and in certain eases to make simple records on square-ruled 
paper. Clay modelling and other manual occupations may be 
employed to test the accuracy of the impressions which the 
children form, and to fix them in their minds. Teachers also 
should frequently illustrate details of the lesson by black 



482 


board drawings. Children who are jaded in five minutes by a 
lecture will be open-eyed and receptive for half-an-hour while 
the teacher draws as well as talks. 

(5.) Visits to Museums, Art Galleries, and other places of 
educational value, or of national or historical interest, are now 
recognised by the Code, and may advantageously be under¬ 
taken where possible in connection with the Object Teaching. 
Occasional class excursions out of school hours (or, if the 
instruction be in accordance with Art. 12 (f.) of the Code, in 
school hours), under proper guidance, will enable teachers both 
to provide suitable Objects and to confirm previous impressions. 
It should be borne in mind that Objects, when they are brought 
into the class room, cannot be there studied under their ordi¬ 
nary conditions ; and therefore it is important by a proper use 
of such expeditions to let the children see what part the Object 
plays in its usual surroundings. 

(6.) If the scholars are to learn intelligently from their 
Object Lessons, the first requisite is trained attention. The 
right method of securing this is to direct, in a conversational 
way, the attention of the children to the different parts of the 
object in an orderly manner, and explain the relation of each 
part to the whole. After the analysis or study of separate 
detail, the object should be again treated as a whole. It 
should not be left in fragments, but the division into parts 
should be followed when possible by the reconstruction of them 
into their original unity. Through such teaching the vague 
and indefinite impressions which children receive from Objects 
when they are first presented to them are gradually converted 
into clear mental pictures. 

(7.) The attempt to teach children to be accurate in obser¬ 
vation cannot be separated from the need of making them 
accurate in description. After the children have been trained 
to observe a fact they should be practised in making a correct 
statement of it in a sentence of their own. This oral answer¬ 
ing in complete sentences will lead to correct use of the English 
language, both in talking and writing, and will store the mind 
with a useful vocabulary. In the higher standards the children 
will be able to write brief weekly compositions in which they 
may express in a written form the ideas which they have 
acquired tlirough oral instruction. 

To sum up the main value of Object Teaching, there are 
three prineijtal uses. The first and most important is to teach 
the children to observe, con quire, and contrast; the second is to 
impart information ; and the third is to reinforce the other 
two by making the results of them the basis for instruction in 
Language, Drawing, Number, Modelling, and other Handwork. 

There are, however, other important uses of good 
Object Teaching. It makes the lives of the children more 
happy and interesting by opening up an easily accessible and 
attractive field for the exercise of brain, hand, and eye. It 
gives the children an opportunity of learning the simplest 
natural facts and directs their attention to external Objects, 
making their education less bookish. It further develops a 
love of nature and an interest in living things, and corrects the 



483 


tendency which exists in many children to destructiveness and 
thoughtless unkindness to animals, and shows the ignorance 
and cruelty of such conduct. The value of the services which 
many animals render to man should be dwelt upon, and the 
importance of kindly treating them and preserving them should 
be pointed out. By these means, and in other ways, good 
Object Teaching may lay the foundation for the right direction 
of the activity and intelligence of the children throughout the 
whole school. 


I have, etc., 

(Sgd.) G. W. KEKEWICH. 


OBJECT LESSONS. 

The following lessons deal with the ordinary phenomena of 
common life and with objects familiar to the children. The 
teacher’s choice is not confined to these lists; other objects 
will be accepted subject to the approval of the Inspector. 
Any of the objects may be dealt with at the discretion of the 
teacher in more than one lesson, and although they have been 
grouped for convenience of reference, it is not intended to pre¬ 
scribe any specified number of them for a yearly course. With 
different treatment the same object may be adapted to more 
than one standard. Some teachers may prefer to deal with 
the same object in successive years, or to recur to it after a 
year’s interval, expanding the study to suit the growing 
powers of the scholars. To meet tin* varying requirements of 
teachers it will be noticed that in some cases the names of the 
objects have been merely enumerated, while in oilier cases a 
few suggestions have been added as to the mode of treatment. 

1. PLANT LTFK. 

(a.) The Study of plants as yroiriny thinys. 

Grow an onion in a bottle of wafer and note appearance of 
root and stem. Make a model in clay of the various stages 
of growth at short intervals. 

Grow mustard seed on damp flannel and note stages of 
growth. 

Notice a few curious roots. 

The carrot. Cut off the top of one and grow it in a saucer 
of water. Contrast the root of a daisy (fibrous). 

Roots which walk. Strawberry or strayberry. 

Violet root. 

Contrast roots of Iris and Solomon’s Seal in their mode of 
extension. 

Stem. Count the rings in a trunk that has been felled. 
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Rings, how produced; estimate age of tree; the record of wet 
or dry seasons. 

Climbing stems, ivy. 

Train bindweed up a stick and note that it turns to 
the right. If you unwind it and force it the other 
way (to the left) note how it resumes its old direc¬ 
tion again, holding the stick with one of its leaf 
stalks to get a purchase for the change. 

Simple experiments to show effect of light on (1) leaves and 
(2) roots. Celery ; blanching. 

Leaves of deciduous trees contrasted with leaves of ever¬ 
greens. 

Contrast leaves of holly, ivy, and box witli leaves of oak, 
elm, and beech. 

Note autumn tints. Collect and press leaves of various 
colours in autumn. 

Buds. Leaf buds and flower buds. 

Parts of a flower. 

Fruits. Different kinds. 

(b.) Jllosftmnx. Fruits, Seeds, and Leares. 

Paris of a flower. 

Flowers of curious shape. 

Pea blossom. 

Insects and flowers. 

Colours of Mowers and insects. 

Fruits. How seeds are scattered. 

Shooting seeds. 

Flying seeds. 

Curious Mowers, c.</., primrose ; compound flower (daisy); 
water lily. 

Leaves. Shape, reining, arrangement. 

Flowers as supplying(l) weather*glass, (2) clock, (3) calendar. 
Examine celery plant. Cut leaf stalks into thin sections to 
see how a plant is built up. 

(c.) How plants are adapted to their sum winding s, 

A bunch of spring Mowers (according to time of year). 

A bunch of summer flowers „ „ „ „ 

A bunch of autumn flowers „ „ „ 

Flowers and the soil. Bog plants. 

Riverside plants. 

Plants that grow in running water. 

Plants that grow in still water. 

Meadow plants. 

Plants of the heath and moor. 

Plants of the hills. Plants of the wood. Plants of the 
sea-coast and salt marshes. 

Sundew and flesh-eating plants. 

Ferns, 
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The spores of ferns. 

Grow some spores in a pan under glass and watch growth 
and development of a fern. Contrast with growth of mustard 
from seed. 

Mosses. 

Lichens. 

Funguses. 

Simple experiments in manuring plants. 

How plants help or hinder each other’s growth. 

Parasites. Mistletoe. 

Plants which help or injure man. 


II. ANIMAL LIKE. 


The Cat (compare with Dog). Eyes. rough dry tongue, 
soft pads and sharp claws, teeth, method of holding prey, 
drinking, covering of fur, whiskers, tail. 

The Cow (compare with Sheep and Coat). How she takes 
her"food, teeth, chewing, milk (cheese and butter), fail, hoofs, 
covering, ears, horns, nose. 

The Horse, (compare with Donkey). Covering, teeth, 
hoofs, tail, mane. 

The Rabbit (compare with Hare). Teeth, legs, feet, claws, 
covering, tail, whiskers, ears, eyes. 

The Mouse (compare w ith Rat and Water liat). Teeth, 
paws, tail, whiskers, eyes, ears. 

A Fish.—How fitted to live in water, weight, shape, cover¬ 
ing, temperature, movements. 

A Plaice (compare with Herring). Flat, eyes on one side 
of head, gills, movements. 

Animals which sleep in winter. Examples : squirrel, dor¬ 
mouse, common snake, frog, toad, snail, slug. Preparation 
made for sleep. 


Mole.—Shape, snout, teeth, paws. claw>, eyes ears, fur, 
food. 

Hedgehog.-Covering of spines, how it rolls itself into a 
ball and why, head, teeth, food. 

Common Snake (compare with Viper). Shape, covering, 
teeth, how it moves, limv it swallows its prey. 

Frog (compare with Toad and New t).—Movement, capture 
of prey, breathiug, winter quarters. 

Garden Snail (compare with Slug).—Shell, mantle, head, 
liorus, eyes, food, preparation for winter sleep. 

Earth Worm.—Shape, rings, locomotion, food, usefulness. 

Spider (contrast w ith Bee).—Shape, segments, legs, eyes, 
jaws, spinnerets, web, breathing organs. 
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Paws and Claws and their uses.—Cat, dog, rabbit, mouse, 
mole, frog. 

Tails and their uses.—Horse, cow, donkey, dog, cat, mon¬ 
keys, harvest mouse. 

Tongues and their uses.—Cat, dog, cow, woodpecker, frog. 

Teeth and their uses.—Man, cat, cow, horse, rabbit, snake, 
fangs of poisonous snakes. 

Hair, Fur, Wool, and their uses.- Cat, mole, dog, sheep, fox. 

Peaks of Birds and their uses.—Duck, fowl, parrot, spar¬ 
row, goat-sucker, heron. 

Feet of Birds and their uses. Duck, fowl, swift, owl, &c. 

Insects. Examples: bee, beetle, butterfly, cockroach, 
silkworm. Insect development, legs, wings, segments, mouth, 
breathing apparatus, ovipositors. 

III. THE SKY, T1IE AIK, THE Sl'HFArE OF THE LAND, AND WATER. 

(a.) The Sky. 

Sunrise, noon, and sunset. (Note the object over which the 
sun is seen to rise from month to month. Note sun's position at 
noon, and its varying height above horizon.) 

Shadow. (Note by aid of a spike erect on a flat disc the 
varying length of the shadow at noon. Study the shadows of 
objects. Variation in sharpness and depth.) 

Moon. (Note the changes. Draw the shape from week to 
week.) 

A few of the brightest constellations. (Make diagrams on 
square ruled paper from a study of the sky itself. Great Bear 
and Pole Star ; Lyra and Vega ; Cassiopeia.) 

Planets. (Note any planet visible when the lesson is given. 
Mark its position on square ruled paper for a few weeks.) 

Varying length of day and night. 

(b.) The A ir. 

Wind. Varying direction. (Note and keep record of the 
direction of the wind from day to day.) 

Warmer and colder winds; rainy and dry winds. 

Moisture in the air shown by seaweed; string (changing 
tension.) 

Wet cloth dries in the wind (water turns to vapour.) 

Vapours turn to water. (Breathing on slate. Clouds on 
hills. Evening mists.) 

Clouds in the sky. Three chief kinds: “heaps,” “beds,” 
“ feathers.” 

Rain. (Note size of drops. Raindrops on dust form little 
balls. Note effect of heavy rain in tearing up roads. Note 
the channels so made, and the arrangement of the sand and 
pebbles washed to a distance.) 

Rainbow. (Note the succession of colours. Note position 
of sun behind observer and of the bow where the shower of rain 
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is falling. Note that height of arch changes. When is it higher 
and when lower ?) 

Rainbow colours on shells, film of tar, Ac. Feathers of 
birds. 

Dew. (Note when formed. Cloudless weather. On what 
does it lie thickest ?) 

Hoar frost. 

Snow. (Note size of flakes. Movement of flakes in the air 
as they fall. Snowdrift. Snow squeezed into ice.) 

Hail. (Note when it falls. Examine hailstones. Is the 
hail accompanied by thunder?) 


(c.) The Surface of the Land. 

Hovel or sloping. Simple way of measuring slope. Height 
of school and neighbouring hill tops above sea level. 

Flow" of water over the land. Neighbouring stream or 
streams. Water-partings. 

The river basin in w hich the school is situated. 

Construct a model fountain and make simple observations 
on the pressure of w ater. Milldam. A “ head” of water. 
Notion of falling water as a motor. 

Soils. Clay, sand, slate, granite,'chalk, quarries near school, 
gravel pits, clay pits, brick works. (Note how the rocks lie, in 
layers or in masses without structure.) 

Stones in the brook, w ater worn ; pebbles on beach round¬ 
ed ; pebbles in gravel pit often with sharp edges, perhaps ice- 
borne. 

Difference between sand and mud. Crumbling rocks. 
Effect of frost on damp rocks. 

Caves by the sea formed by the waves; caves inland form¬ 
ed by rain dissolving limestone : stalactites. (A lesson for 
schools in limestone regions or near rocky coasts.) 

Building stone, marble, slate, Bath stone, sandstone, Ac. 

In marble, note shells, Ac. Note plants in coal. 

Volcanic rocks. Lava, brimstone, pumice stone, basalt or 
whinstone. (According to the nature of the district.) 

Rock salt; crystals of salt. Salt in sea water. Mineral in 
solution. 

Hard and soft water. Rainwater compared with streams 
from chalk or limestone ; leavings after evaporation. Fur in 
kettles. Softening hard w ater. 

(In certain districts) other minerals in solution, sulphur 
wells, iron springs, medicinal waters. 

Mortar and cement. (Slake lime and make mortar; note 
the heat, Ac.) 

Surface soils. Crumbled rocks. Water-borne sand and 
mud. Vegetable mould and earth worms. 

Vegetation and cultivation. Forest, moor and heath. 
Heathers. 

Hedgerow trees, elms, ashes. 

Trees of the forest, oak, beech, birch. 
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Evergreen trees, pines and firs. 

Evergreen plants and shrubs, holly, ivy, box. Contrast 
evergreen and deciduous leaves. (Note changes at fall of leaf. 
Autumn tints. Press specimens.) 

Riverside trees, willows, poplars, aspens. 

Hill pastures and meadows. Turf on the downs and hay in 
the valleys. 

Cardens and their contents. Carden fruits and wild fruits. 
Carden Mowers and wild Mowers. 


fc/J Water. 

Standing water: ponds: pond life. 

Springs and running water. Clear water looks shallower 
than it is. Simple experiments in illustration. 

Study of Mow of a stream. Where the Mow is quicker (a) 
in the middle : ( b) on one side, outer and inner bend. Where the 
bank is eaten away and where sand is spread out. Varying 
bottom : deep pools, shallows, sand banks. Confluence of tribu¬ 
tary. Delta. Measure the speed at which the water Mows. 

Study of seashore. Rocky and sandy coasts. Soundings. 
The rise and fall of the tide. Currents. Drifting sand. Effect 
of frost on cliffs. Breakwaters. Layers of soil and rock ex¬ 
posed down the side of a cliff. 

Measure with thermometer the temperature of (a) a spring 
(b) a stream; (c) a pond; fd) the sea. 

Ice. Study hardness, mode of fracture; splitting blocks 
with a needle. Does it sink fir swim in water? Easy to make 
two surfaces of ice freeze together. Simple experiments with ice. 

Watch ami record behaviour of thermometer plunged in 
melting ice. 

Melt some ice carefully to find out whether it takes up more 
or le^s room than the water into which it changes. (Force amass 
of ice into a lump of clay and led. it melt there.) 

Freeze some water in a bottle and note bursting of bottle. 
Bursting of pipes. 

Notes on expansion and contraction of substances illustrated 
by behaviour of water at different temperatures. Preliminary 
notion of thermometer. 

Watch cold spring water being heated to boiling point in 
transparent glass vessel. Note bubbles of air given off, and as 
the water is heated bubbles of steam rising from ljelow. 
Observe force of compressed steam. Preliminary notion of 
steam engine. 

Dribble powdered alum into clear water. Hang thread in 
the solution and note the formation of crystal. Alum and 
other crystals. 

Ex pose to the ai r crystals of (1) salt: (2) soda. Note change. 
What difference? What difference according to weather? 
Exj)ose to the air crystals of saltpetre, and note result. 

Dribble salt into clear water and note that it dissolves, 
quicker at first, then slower, at last no more is dissolved. Place 
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a fresh egg in the saturated solution and afterwards transfer it 
to clear water. 

One liquid is denser than another. Compare water and 
mercury. Things which float in mercury and sink in water. 

Upward pressure of water on bodies dropped into it. Why 
bodies sink or float. Why steel ships float. Why cork floats. 

Simple experiments in displacement of water. 

Simple experiments in pressure of water and pressure of 
air. Siphon. Squirt. Pump. Diving bell. 

Distillation of water. Filtration. 

Water : a combination of two gases, oxygen and hydrogen. 
Simple experiments. 


IV. OBJECT LESSONS FOB TOWN SCHOOLS. 


(«.) 


The water we drink—how ob¬ 
tained. 

Some of the simpler properties 
of water. 

River (or canal)—according to 
circumstances. 

Boats, barges, or ships, with 
wliichchildren are familiar ~ 
according to circumstances. 

Other ships, <?.(/., Atlantic 
liners. 

Bricks—their size, shape, and 
manufacture; their size, &c., 
to be ascertained by chil¬ 
dren’s measurements. 

Bricklayer’s work — arrange¬ 
ment of bricks in 14-inch wall 
and in 9-inch wall, shown 
with real bricks or with small 
wooden oues; mortar, &c. 

Coal—its simpler properties. 

Coal— how obtained. 

Coal- - how transported and how 
used. 

Coal gas; it may be made in 
presence of the children. 

Gas works and gas pipes. 


Petroleum -how obtained; its 
simpler properties and uses. 

Lamps and their dangers. 

Common stones used in building 
and road making. 

Road making and paving. 

Quarries and quarrymen. 

Railways—general sketch. 

Engines and carriages. 

The work of railway men. 

The park or public garden— 
general sketch, 

The park or public garden— 
one or two of its more con¬ 
spicuous trees. 

The park or public garden—one 
or two of its more conspicu¬ 
ous plants. 

Comparison between calico and 
flannel. 

Cotton and its manufacture. 

Lancashire and the cotton dis¬ 
trict ; mills. 

Sheep-clipping and rearing. 

The West Riding of Yorkshire; 
factories, &t\ 


(b.) 


Cart-horse. 

Donkey. 

Sparrow. 

Rat or mouse. 

Cat. 

Plants grown in schoolroom 
(acorn in glass of water). 
Plants grown in schoolroom 
(mustard aud cress). 


Some common fruits sold in 
streets or shops, c.g,, cocoa* 
nuts. 

Things seen in grocer’s window, 
e.g tea. 

Things seen in grocer’s window, 
e.g., sugar. 

Things seen in grocer’s window 
e. 0 ., coffee. 
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Plants grown in schoolroom 
(hyacinth in water or pot). 

Plants grown in schoolroom (a 
fern). 

Costermongerand what he sells. 

Some common fruits sold in 
streets or shops, pears 

and apples. 

Some common fruits, sold in 
streets or shops, e.y. straw¬ 
berries. 

Some common fruits sold in 
streets or shops, c.y. oranges. 


Things seen in grocer’s window, 
e.g. 9 currants and raisins. 

The baker and his work. 

The milkman. 

The addressing and posting of 
a letter. 

The postman and Post Office. 

The sweep and his work. 

Daugers from fire, and how 
they may be avoided. ; 

The fireman and fire-engines. 

Bus or tram drives. 

The policeman. 


V. OBJECT LESSONS FOR COUNTKY SCHOOLS. 


(ci.) 

The farmyard.-—Its buildings and their contents. Animals 
kept on a farm and their uses. Necessity of cleanliness, kind¬ 
ness, and suitable [food. 

The dairy and its contents. Butter and cheese-making. 

Bees. -Bee-keeping. , 

Spring.—Spring flowers. Woik in the fields in spring. The 
cuckoo and swallow. Record date of arrival. 

Summer.— Different kind of leaves and fruit. Work in the 
fields in summer. 

Autumn.—Work in the fields. 

A mill and the work of a miller. 

Winter. Frost. lee. Snow. 

Birds. -Singing birds, as the thrush and nightingale. Birds 
of prey, as the hawk. Swimming and wading birds, as the 
duck and heron. 

Wild Animals. - The fox, hare, and rabbit. 

Minerals. A mine. Three useful minerals. 

The lessons on the seasons should correspond with the 
actual seasons of the year, and the different operations explain¬ 
ed should be taken while each is in progress. 

Leaves of trees may be dried by simply placing them 
between sheets of paper and pressing them. Their shapes may 
be used for the children to draw round on paper, which can 
afterwards be pricked and then sewn round. 


(b.) 

( The waking of Nature. 

The lengthening daylight in the morning and 
evening, the coining warm weather, birds sing¬ 
ing, building their nests, laying their eggs, the 
trees and hedges changing, buds and leaves, the 
bloom on fruit trees. 

The local wild flowers of spring.— The daisy, primrose, blue 

bell. 
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Summertime. 

The local wild flowers of summer. 

Autumn. 

The local wild flowers of autumn. 

Winter. The repose of Nature. 

The land.—Woodland, meadowland, ploughland, moorland. 
The sky. 

A bird—covering, wings, beak, feet; motion; nests, eggs, 
food. 


Local birds. \ 


Thrush or blackbird. 
Lark. 

Robin. 

Rooks. 


Birds which come for the summer. 
Birds which come for the winter. 


Local wild animals. 


Animals on a farm. 


Rabbit. 

Hare. 

Fox. 

Hedgehog. 


Our village. 

The carrier's cart. 

The cottage garden. 

The stream or river, its banks, the birds 
live near it. 

A fish. 

A plant. 


and animals that 


(c-) 


The garden in spring. 

The farm in spring. 

The garden in summer. 

The farm in summer. 

The garden in autumn. 

The farm in autumn. 

The garden in winter. 

The farm in winter. 

The weather and wind. 

The soil; sunshine, air, rain, frost, manure. 

The farmer s tools.—The plough, drill, reaping machine. 
The crops ; grass, corn, root-crops. 

Wheat. 

The potato. 

The oak tree. 

The elm tree. 

The apple tree. 

Evergreen trees. 

An insect. 

The spider and his web. 

The butterfly—colours, beauty, history. 
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Bees. 

The farmer’s pests. 

The farmer's friends. 

A pond. 

A frog. 

A ramble in a wood and what may be seen there. 

The railway. 

Market day in the neighbouring town. 

A newspaper. 

VI. OBJECT LESSONS IN THE SCIENCE OP COMMON THINGS. 

(a.) 

Water.—How carried, jugs, bottles, barrels, spouts, fun¬ 
nels. Wells. Things that float, things that sink. 

Solids.—Hard and soft, in the room and in clothing. Files. 
Hammer and nails. Buttons. 

Powders.—Flour. 

Pastes. -Paste, clay, putty. 

Things porous.—Bread, sponge. 

Things that melt. - Butter, tallow, sealing wax. Ice, snow. 

Water.—Drying clothes, breathing on slates, frost on the 
pane. The boiling of the kettle. The pot boiling over. 

Things that dissolve.- Sugar, salt. 

Air.—Bubbles, pouring water through funnel into empty 
bottle. A burning candle. Fans, blowing feathers. Jtyier 
windmills. 

Forms of Strength.- The floor, joists and boards. Wooden 
bridges. Steps and stairs. 

Things that stretch.—Elastic bands. 

Things that bend.—Bow and arrows. Cords, rojies. 

Machines.—Tops. Roller for pastry, for garden. Peram¬ 
bulator. 

Movements.—Walking, running, leaping, creeping, crawling 

Musical Toys.—Harmouicon. Bell. 

(b.) 

Water.—Pipes, taps, the fountain. Canals. Bafts, boats 
anchors. 

Solids.-- Teeth, nails and claws. Sand paper. Pins, needles 
awl, gimlet. Hook and eye. ‘ 

Powders.—Chalk, pencil. 

Pastes.—Mud in streets, brick-making. 

Things porous.—Brick, chalk, springs of water. 

Things that melt.—Caudle-making. Icicles. 

Water.—Manufacture of salt from brine. Rain-drops, hail 
spray, water-dust, the cloud. ’ * 

Things that dissolve.—The manufacture of sugar. 

Air.—The chimney, draughts. Waves and breakers. Wing¬ 
ed Beeds. Shuttlecock, arrow and kite. 
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Forms of Strength.—The ceiling. The arch. Ladders. 
Things that stretch.—A football. 

Things that bend.—Cart springs. Paper clips. Spider’s 
web. 

Machines.—Hoop, fly-wheel of sewing machine. Mangle. 
Waggon. Bicycle. 

Mo vem en ts. S vvi m m i n g. 

Musical Toys.—Musical Box. Drum. 


(c.; 

Water.—Syphon, pump. Oil, cream. 

Solids. -Hinges, tires, and axles. The grindstone. Screws 
and screw-drivers. 

Powders- Black lead. 

Pastes.—Pottery. 

Things porous. — Blotting paper, towels, wicks, earth. 
Things that melt.—Lead, iron. 

Water.—Salt lakes. Distillation of water. Clouds and 
rain. 

Things that dissolve. -Crystals, hard water, varnishes. 

Air.—The pop-gun, the fire-engine. Winds. A sailing ship. 
Forms of Strength. The roof. Railway bridges. Cranes. 
Tilings that bend. Clock spring. Chains. 

Machines.—The loom. Threshing machine. Rolling iroti 
rails. Coining. 

Movements.—Flying. 

Musical Toys.—Tin whistle. Sounds from stretched cord. 


VII. MEASURING, WEIGHING AND TESTING. 


A two-foot rule. 


Measurements of length—first by eye, then] 
with rule. 

Easy measurements of a square—first by 
eye, then with rule. 


Measure¬ 
ments in 
inches only. 


Easy measurements of rectangles. 

The wire-gauge. 

Callipers. 

Scales and weights. 

Weighing of common objects—first by hand, then with 
scales ; weight in ounces only. 

Weighing letters. 


Plumb-line. 

Spirit-level. 

Steam -observations on boiling water; condensation of 
steam, &c. 

Mercury—weight of; cf. drop of mercury and drop of 
water; effect of heat on mercury. 

Alcohol —effect of heat on it; its evaporation. 
Thermometer—its manufacture. 
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Thermometer —uses; readings in ice, in boiling water, under 

tlie tongue, in schoolroom. 

A candle—its composition. The wick. 

Candle under bell-jar over water; candle in narrow-necked 
bottle. 

Chalk—where found; its origin. 

Chalk—its treatment with acid. 

Chalk—its reduction to quicklime with blow-pipe; lime- 
water. 

Sugar heated in test-tube; wood heated in test-tube. 

Sulphur heated in test-tube ; lead heated in test-tube. 

Magnet and iron filings. 

The compass. 


AGRICULTURAL EDUCATION IN FRENCH 
RURAL SCHOOLS. 

The following is an abstract of an interesting Memorandum 
issued by the French Minister of Education and reprinted in 
Appendix I). to the Blue Book [C. 8925, 1898] containing the 
Reports of the Commissioners on Manual and Practical Instruc¬ 
tion in Primary Schools under the Board of Education in 
lrelapd. The article is illustrated with copies of the original 
figures :— 

In French Schools instruction in the elementary ideas of 
agriculture is now compulsory, and the scheme formulated here 
is intended as a general guide to the teachers, giving essential 
directions, with which they should comply, whilst adapting 
their courses to local circumstances and to the capabilities of 
their pupils. 


DIRECTIONS TO TEAC HERS. 

“ Instruction in the elementary principles of agriculture, 
such as can be properly included in the programme of primary 
schools, ought to be addressed less to the memory than to the 
intelligence of the children. It should be based on observation 
of the every day facts of rural life, and on a system of simple 
experiments appropriate to the resources of the school, and 
calculated to bring out clearly the fundamental scientific prin¬ 
ciples underlying the most important agricultural operations. 
Above all, the pupils of a rural school should be taught the 
reasons for these operations, and the explanation of the phe¬ 
nomena which accompany them, but not the details of methods 
of execution, still less a rfaum# of maxims, definitions or 
agricultural precepts. To know the essential conditions of the 
grow'th of cultivated plants, to understand the reasons for the 
work of ordinary cultivation, and for the rules of health for 
man and domestic animals—such are matters which should be 
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taught to every one who is to live by tilling the soil; and this 
can be done only by the experimental method. 

The master whose teaching of agriculture consists only in 
making the pupils study and repeat an agricultural manual, is 
on the wrong path, however well designed the manual may be. 
It is necessary to rely on very simple experiments, and especial¬ 
ly on observation. 

As a matter of fact, it is only by putting before the 
children’s eyes the phenomena to be observed, that they can be 
taught to observe, and that the principles which underlie the 
science of modern agriculture, can be instilled into their minds. 
It should be remembered that this can be done for the rural 
agriculturist only at school, where it will never be necessary to 
teach him the details which his father knows better than the 
teacher, and which he will be certain to learn from his own 
practical experience. 

The work of the elementary school should be confined to 
preparing the child for an intelligent apprenticeship to the 
trade by which he is to live, to giving him a taste for his 
future occupation : with this in view, the teacher should never 
forget that the best way to make a workman like his work, is 
to make him understand it. 

To sum up: The aim of elementary instruction in agricul¬ 
ture, is to initiate the bulk of our country children into that de¬ 
gree of elementary knowledge which is necessary to enable them 
to read a modern book on agriculture witli profit, or to derive 
advantage from attending an agricultural conference ; to in¬ 
spire them with the love of country life, so that they may 
prefer it to that of towns and factories ; and to convince them 
of the fact that agriculture, besides being the most independ¬ 
ent of all means of livelihood, is also more remunerative than 
many other occupations, to those who practice it with industry, 
intelligence, and enlightenment.” 

To meet the great difficulty of time requirements, it is sug¬ 
gested that an agricultural tinge be often given to reading 
lessons, arithmetical exercises Arc. Thus, poems of country life, 
simple problems dealing with the price of local produce, or 
feeding mixtures for stock &e., will be found of great assist¬ 
ance to the regular lessons in agriculture. The time allotted to 
physical and natural sciences is two or three hours per week. 

The programme is divided into three stages:— 

(1.) Elementary Course, for children between seven 
and nine years of age. 

(2.) Middle Course, for children between nine and 
eleven years of age. 

(3.) Higher Course, for children between eleven and 
thirteen years of age. 


ELEMENTARY COURSE. 

The instruction in this course is a continuation of that 
of the Infant School (Keolr Maternelle ), the garden being 
drawn upon for subjects for object lessons in addition to the 
class room. 
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MIDDLE COURSE. 

The minimum duration of this course is two years for each 
child. The first year is devoted to imparting the rudimentary 
ideas of general science, so that only in the second year does 
agricultural instruction, properly so called, begin, and, even 
then, only by means of reading lessons, object lessons and 
school walks. 

FIRST YEAR OF THE MIDDLE COURSE. 

First Half Year. 

1. The three stales of flatter. Carry out simple experi¬ 
ments to induce observation and comparison of these three 
states, for example, demonstrate the material nature of air by 
such experiments as inverting a wine glass or funnel in water 
and either seeing the air escape in bubbles, or feeling its pres¬ 
sure; see figs. 1. and 2. Blow or breathe air into a bottle, 
transfer it to another bottle, measure it, <fcc., Prepare steam, 
condense it, i.e. distil water. Prepare oxygen, (fig. 5), and per¬ 
form simple experiments on combustion, identifying the pro¬ 
ducts. Demonstrate atmospheric pressure, and the elasticity 
of air. 




Fig. 1. 


Fig. 2. 


SIMPLE EXPERIMENTS ON GASES. 



Fig. 8—collecting and measuring gas. 
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FIG. 4 —STEAM ACTING LIKE A GAS. 



FIG. 5.— PREPARATION OF OXYGEN. FIG. 0— PROOF THAT 


AIR CONTAINS ABOUT 
ONE-FIFTH OXYGEN. 


2, Animale. Stimulate* the children's curiosity by means 
of familiar conversations about common animals, selecting 
striking features in the life* history of each. Amongst the sub¬ 
jects suggested are : a comparison of the different kinds of dogs; 
comparison of the horse with the donkey ; the habits of the 
common fowl; the jieriodie flights of swallows and other migra¬ 
tory birds ; life history of the frog, cockchafer, bee, silkworm, 
&c. Many of these will also serve for interesting reading 
lessons. 


3. Man. Follow the lessons on animals by a description 
of the human body, and —only, however, after the experimental 
lessons of section (l) an account of the functions of nourish¬ 
ment and respiration. Some advice on matters of health can 
well be given here. 


Second Half Year. (Summer Season). 

During this period plants furnish the best lessons, actual 
living specimens being brought under observation, either by 
bringing them into the schoolroom or by teacher and scholars 
going out of doors. No object lesson on plants should ever be 
given without the object itself being before the children’s eyes. 
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1. Plants .—Draw 
the children's atten¬ 
tion to some of the 
active phenomena of 
plant life, for example, 
germination. Beans, 
corn, &c., put into 
damp moss or sand 
easily furnish good 
specimens. An equally 
good method is to 
grow the plants in 
water, supporting the 
seed on a piece of cork. 
Fig. 7 illustrates such 
an experiment shew¬ 
ing the result obtain¬ 
able in about one 
month. 

Fig. 7— rui/nvATioN in water. 

Germination of a radhh, and of oats; roots having root-caps ami absorbing 

hairs. 

Study, by means of actual specimens, leaf, branch, flower 
&c., carrying out such dissections as can be made with an 
ordinary penknife and pins. Choose examples which will give 
a general idea of the principal plant families which contain 
interesting, i.c. useful and noxious plants. 



Fig. 8—arrangement of the pfpii/s work. 

A good way of making these lessons profitable is to arrange 
the different portions of the flower studied on a sheet of paper 
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affixing them with a little gum, and to add to this natural 
representation a written explanation, and, if needful, a dia¬ 
gram. The figure given above is the exact reproduction of a 
page taken from the copy book of a child eleven years old. 

2. First Ideas of Agriculture .—The children being yet 
under ten these must necessarily be very limited. Endeavour 
to attract the child and develop his powers of observation, and, 
at the same time to furnish him with a starting point for the 
more systematic lessons of succeeding years. 


SECOND YEAR OF THE MIDDLE COURSE. 

1. Elementary Ideas of Science . Extend the study of com¬ 
bustion to carbon dioxide. Demonstrate the presence of the 
gas in limestone. Prepare quicklime from chalk (an ordinary 
stove will provide sufficient heat) noting loss of weight during 
the operation. Shew the action of water on quicklime and 
demonstrate the properties of slaked lime, whitewash and lime- 
water. Prepare and collect carbon dioxide (Fig. 9), and re¬ 
obtain chalk. 

Separate by washing a given quantity of soil (A) into clay 
(B), and limestone and silica (C). Treat (C 1 ) with hydrochloric 
acid, which, dissolving the limestone, leaves the silica (I)), 
whilst the limestone (E) can be precipitated by sodium car¬ 
bonate. The products can be kept, arranged on a board as 
shewn in Fig. 10. 



Fig. 9—preparation of car- 

RONIC AUID GAS. 



StWe ou ttltct Calcttr* rtgtotr* 


Fig. 10--composition of soil. 

t Separation of the different minerals 
which form it). 


2. Elementary Ideas of Agriculture. Investigate, particu¬ 
larly during school walks, the principal kinds of soils, aud 
ordinary agricultural implements and operations. Demonstrate 
that plants, as well as animals, require nourishment in order 
to thrive ; for example : grow beans,* some in good manured 


* The result obtained is still more striking if some small seed, e.g. buck¬ 
wheat, etc,, is used instead of beans, owing to the latter containing in them¬ 
selves euch a very large store of food material. - (Ed. W.I.B.) 
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soil, and others in sterile material such as exhausted soil, sand 
or broken glass, with and without manure. 



FIG. 11.—PLANTS GROWN AS EXPERIMENTS IN STERILE MATERIAL. 


A —Exhausted Soil without manure. II. Broken glass with manure. 


HIGHER COURSE. 

First Half Year. 

1. Animals. Illustrate by means of common examples 
the principal distinctions used in the classification of animals, 
paying particular attention to the domestic animals, and, at 
the same time impressing upon the children the principles 
upon which the rules for the health and feeding of stock are 
based. Study the principal organs of the body, by observation 
of the dead animal. 

2. Man. The teaching should be such as to convince them 
of the necessity of obeying the principal rules of hygienes and 
should deal with digestion, circulation, respiration and the 
relation of the senses to the nervous system. 

3. Elementary Ideas of Physical Science. Demonstrate 
by simple and inexpensive experiments, the principal effects of 
heat, light, electricity and gravitation. Accustom the children 
to the method of reading and understanding the indications 
furnished by the barometer and thermometer, and to the use 
of meteorological charts. 

4. Elementary Ideas of Chemistry. Teach throughout 
experimentally, choosing experiments which have a direct bear¬ 
ing on agriculture, the substances which nourish plants being 
considered the most important. Pig. (12) shews the most 
complicated apparatus necessary for performing any of the 
following experimentsExtraction of potash from wood-ashes ; 
preparation of soluble phosphate from calcined bone; detection 
of ammonia in ammoniacal mammal compounds, &c., &c. 
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The pupils should learn to distinguish the principal artificial 

manures of commerce, the nitrates 
from compounds of ammonia and 
potash, the superphosphates from 
slag, &c. 

The really important thing is 
that the scientific terms which 
hare become ixtrt of the current 
language of agriculture , should 
convey a clear and definite mean¬ 
ing to the children who are 
about to leave school. 



Fm. 12.— Distilling Apparatus. 
Preparation of Ammonia. 


5. Minerals. —By means of object lessons, chemical exi>eri- 
mentsand, still more important, school walks, study soils, rocks, 
kinds of land, &c. 

6. Agriculture and Horticulture.-- Make these lessons bear 
on local cultivation, and so arrange them that the lesson on 
agriculture or horticulture properly so called, shall be identical 
with the object of the last or the next walk, and with that of 
the practical exercise assigned for the same period. 


Second Half Year. 

1. Experimental Cultivations. —Plan and carry out these so 
as to demonstrate the following fundamental truths:— 

(a.) The necessity for iv ration of the soil. 

(b.) The sufficiency of nitrogen, phosphoric acid, potash, 
and lime for the full development of cultivated plants. 

(c.) The use of organic manure in improving the 
mechanical condition of the soil, in addition to its value as a 
plant food. 

(d.) That manure is suitable to a soil which provides 
that substance which the particular soil lacks for the nourish¬ 
ment of the plant to be grown. 

(e.) That the addition of one necessary constituent in 
excessive amount is always useless and costly, and may be 
injurious if another is present in insufficient quantity. 

Many of these experiments can be carried out very simply 
either by water cultures, or by cultivation in pots, or preferably, 
wooden boxes. The following figures reproduced from photo¬ 
graphs shew some of the simple arrangements iu actual use 
which have given good results. 
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Fig. 13.- experiment¬ 
al CULTIVATION IN 
WATER. 


Fig. 14.— EFFECT PRODUCED BY THE 
ABSENCE OR INSUFFICIENCY OF ONE 
OF THE SUBSTANCES* 


The solution contains the 
four substances furnished 
by soluble compounds, such 
as nitrate of potash and su¬ 
perphosphate of lime. 


The two pots have been filled with sterile 
or exhausted earth mixed with superphosphate 
of lime and chloride of potash; when the 
corn was above ground, nitrate of soda was 
added tonne of the pots, the other containing 
only a very small proportion of nitrate, the 
original quantity in the earth employed. 



A. After Germination. 



B. After partial Development. 



c. At Maturity. 

Fig. 15. Kximoiumkntal cultivation in sterile or exhausted 

SOIL. 


The 1st is the standard without manure; the 2nd has 
received for each kilogramme* of soil, a manure formed of (a) 
2 gratuities of nitrate of soda, (/>) 3 grammes of superphosphate 
of lime, and (r) 1 gramme of chloride of potash; the 3rd re¬ 
ceived (a) and (/•) : the 1th (b) and (c) ; the 5th («) and (b). The 
3rd produced more straw and less grain than tlie standard ; 
therefore the manure was injurious ; it was useless to the 4th. 

Precautions necessary in pot cultivation. The pots should 
be made of porous earthenware, and, owing to the rapid evapo¬ 
ration, either stood in saucers of water, or buried in holes dug 
in the ground. 

The soil in the pots should be covered with moss, finely 
chopped straw, Ac , in order to prevent the hardening caused 
by constant watering. 

Similar experiments should, if possible, be carried out iu 

the garden. The result of 
one such experiment is 
shewn in Fig. 16. 

Cabbages have been plant¬ 
ed out in three ridges. A, 
B, C. A had farmyard ma¬ 
nure ; B had mineral ma¬ 
nures as well as farmyard 
manure; C no manure. 
The figure represents one 
of tlie cabbages gathered 
on each of the three 
ridges. 

fig. 16. — action of the different manures in the garden. 



One Kilogramme-one thousand graiumes=two and one*litth lb§., Av. 
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Experiment to shew the fertilizing power of the liquid And 
gaseous products of farmyard manure. 



Pig. 17. 


The three pots are sown with grass seed A. has received liquid manure 
B. gets the gas which comes from the manure in fermentation in 
the jar; C. has received nothing. The air in the jar F. 
is renewed by blowing into S. by means of 
an india-rubber tube or otherwise. 


Experiment to shew the absorbing power of the soil. 



Fig. 18. 


The Soil in boxes (1) and (2) has been soaked with 
liquid manure; box (1) has then l»een abun¬ 
dantly watered by rain ; box has 
received nothing; it is 
the standard. 

Note that owing to the absorbing power of the soil, the 
manure is not washed out of (1), this produciug as good a crop 
as (2). 

Great efforts should be made to impress upon the children 
the great waste of manure which takes place at present, 
amounting in Prance alone to the enormous value of nearly 
£20,000,000 annually. 

2. The Experiment Plot —Great care must be taken here 
to shew how a more remunerative yield can be obtained than 
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by ordinary methods. The use of excessive quantities of 
manure should be avoided, and the ordinary custom of the 
district taken as the standard of comparison. 

In every experiment plot there should be :— 

(a) The standard with no manure. 

( b ) With only farmyard manure, in the quantity usually 
added in the district. 

(c) With the same quantity of farmyard manure, together 
with artificial manure in the proportion determined by the 
nature of the soil and that of the plant under cultivation. 



no. 1. no. 2. no. 3. 

Pig. 19. —experiment pi.ot sown with wheat. 

The manure given to No. 3 lias been determined by the 
Professor of Agriculture from his knowledge of the soil. 

In the cultivation of experiment plots the pupils should 
take part in the actual operations to an extent regulated by 
their capabilities, but their work must be rational, requiring 
the exercise oj the intellectual faculties as well as the labour of 
the hands. 

3. School Walks. “ These should be both preparatory and 
complementary to the class-room lessons on minerals, rocks, 
the principal kinds of soil in the neighbourhood, useful or 
injurious insects and plants, the essential operations of cultiva¬ 
tion and the manipulation of agricultural implements, the 
distribution of manures, sowing, crops, &c. 

The following is an indication of the principal subjects for 
study, of the nature of the observations to be made during 
school walks, and of the practical exercises common to both 
the Middle and Higher Courses : — 

Ploughing .--How the different parts of the plough are 
placed; how the ridges are cut by the coulter and the plough¬ 
share and turned back by the mould board, which is shaped 
like part of a furrow; the distance from the point of the ooul- 
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ter to that of the plough-share, according to the stiffness of 
the soil. The method of lightening the soil, of aerating it, of 
mamuing it, of utilizing the water of the sub-soil. How the 
depth of the ploughing is regulated. The season for ploughing 
and the number of times it should take place, in tilled and in 
fallow land. 

Harrowing and Rolling . - How the teeth are placed in a 
harrow. The effects of the operation of the harrow and the 
roller on the soil -levelling and superficial pulverisation. The 
result as regards gravel or clay soil if rain supervenes—hard¬ 
ness produced and juration impeded. Action of the harrow on 
seed plots, on dog grass and other noxious weeds. The crushing 
of clods of earth by the roller: levelling with a view to facili¬ 
tate mowing or reaping later on. The moulding up of winter 
cereals that have been exposed by frost. The season for har¬ 
rowing and rolling. 

Vse of Manures,- Management and spreading of farmyard 
manure. The different kinds of manures. Their use before and 
after tillage. Manures used as top-dressing in tillage, in meadows, 
and in gardens: effects of farmyard manure in hot-beds for 
early vegetables or fruit. 

Staring. —The conditions necessary for germination ; effect 
of the depth of the seed plot, and influence of the season. The 
quantity of seed. 

Pruning and Grafting.—Pruning and grafting of fruit- 
trees, shrubs and vines. In vineyards infested with Phylto.vwa , 
practice in grafting vines should receive very particular atten¬ 
tion. 

Lighter operations of tillage .- Pressing the earth, devel¬ 
opment of adventitious roots; second tilling ; destruction of 
weeds; aeration of the superficial roots; the danger of the 
second tilling being too dee}) in the case of some plants, vincas, 
Ac.; weeding. 

Cropping. —The succession of deep-rooted plants to those 
with superficial roots; nitrates found again in the sub-soil; 
green manures ; fallow land. 

Harvest. Principal operations, management, preservation 
and valuation of the harvest reaped in the district. 

The manipulation of* mechanical implements, such as the 
horse-rake, the mowing machine, the reaper, the sower, the 
threshing machine, the sorter, the straw chopper, Ac., will fur¬ 
nish, if occasion offers, subject matter for instructive explana¬ 
tions given by the teacher or by the man who uses these 
machines. 

To sum up—Explanation of the work done by the agricul¬ 
turist in his fields or in his vineyards, in his granary or in his 
cellar,in his stable or in his farmyard, should be necessarily 
based on observations from nature. They should give rise to 
lessons in the class room, before or after the school walk, and to 
written summaries, and to comments made, as a rule, during 
suitable reading lessons. 

No doubt, the child, oil leaving the elementary school, even 
after completing the normal period of school life, and having 
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attended regularly, will have acquired no more than what, from 
the point of view of the science of agriculture, are merely ele¬ 
mentary ideas ; but if the study of it lias been made attractive 
and interesting to him, he will continue it as far as he finds 
means to do so. 

As with all other instruction, so with that in agriculture, 
the work of schools must remain incomplete unless provision-be 
made for its continuation and development.” 


FUMIGATION OF SEEDS AND PLANTS. 

The following information respecting the methods in use 
for the fumigation of seeds and plants is published in con¬ 
tinuation of the article which appeared in the West Indian 
Bulletin VoL 1. pp. 909-325. There is added a memorandum 
by Mr. H. Maxwell-Lefroy drawing attention to the neeesMty 
for keeping under strict observation the imports, whether of 
fruits or plants, into West India Islands : - 

EXTRACT FROM THE REPORT OF THE DIRECTOR OF THE ROYAL 
BOTANIC GARDENS, CEYLON, FOR 1899. PAGE 14. 

Note by the Government Entomologist. 

Quarantine experiments, in the form of fumigation of 
plants received in Wardian cases, have been attended with most 
satisfactory results. The hydrocyanic acid ga> treatment has 
been employed. It has been ascertained that subjecting the 
plants to a high density of the gas for a comparatively short 
period is more effective than using a lower strength of gas for 
a longer period. For an ordinary Wardian case, with cubic 
coutents (above soil level) of about ten feet, gas was gener¬ 
ated from l oz. cyanide, $ oz. sulphuric acid, and j oz. water, 
and the plants kept under treatment for half an hour only, 
at the end of which time the case was thrown open. 
As a check on the experiments, sprays of plants with living 
Orthezin insects (lantana-bug) were included. In each case, the 
result was most satisfactory. Every insect was killed, and not 
even the most delicate plant was appreciably injured. It is 
important that the treatment should be conducted after sunset: 
5.30 to 0 p.m. is the best time. On subsequently examining the 
plants treated (which had just arrived from England) two 
notable scale-insects—not yet established in Ceylon -were found 
viz., Lccanium hesperidum (the scale of the Orange tree), and 
Pulvinarm flovcifera (an enemy of Camellia plants). Both 
these insects would probably flourish in this country, the 
former on Citrus trees of all sorts, the latter on Tea (a close ally 
of the Camellia.) Fortunately, the insects had been killed by 
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the treatment. The plants have since been under observation, 
but no fresh attack has occurred. 


EXTRACT PROM THE REPORT OP THE GOVERNMENT ENTOMOLOGIST, 

CAPE OP GOOD HOPE, FOR THE YEAR 1891), pp. 0-9. 

Import Regulations regarding Fruit , Trees , 

The restrictions on the importation of fruit, trees and other 
plants, bulbs, &c. to check the introduction of pernicious insects 
from abroad, remain the same as in 1890, with the addition of a 
Proclamation forbidding the importation of coffee plants. A 
copy of the regulations is published as Appendix B. The Natal 
Department of Agriculture has adopted regulations similar to 
ours. 

The value of these regulations depends very largely upon 
the thoroughness with which the provisions are enforced, and 
much has been done during the past year to ensure thorough¬ 
ness. At the first of the year, the inspections were left 
wholly to Customs officials ; much more desirable arrangements 
have now been made. At Port Elizabeth, the Superintendent 
of the city parks, Mr. J. T. Butters, lias been engaged as ex¬ 
amining officer, and at East London the Curator of Queen's 
Park. It is believed that no better qualified parties than these 
two officers could have been found near the respective ports. 
At Cape Town the Surveyor of Customs, Mr. H. le Sueur, is ex¬ 
amining officer, but under the existing arrangements the Assist¬ 
ant Entomologist acts with him in the examination of trees 
and plants. 

Progress has also been made in the provision of facilities 
for the disinfection of plants and fruits found infested by in¬ 
sects. At Cape Town, fumigation with hydrocyanic acid has 
entirely superseded the far less reliable method of cleansing by 
use of soft soap washes. A fumigation chamber was erected 
near the Searcher’s office during the latter part of 1896. The 
floor dimensions of this structure are about 10 by 20. Corru¬ 
gated iron was used for the sides and roof. There are two 
compartments of equal size ; the outer one is used for the stor¬ 
age of chemicals and other supplies, and the inner one, spoken 
of as the “ chamber,” for the fumigation. The walls of the 
chamber are of match boards covered with painted canvas and 
the door is made to close tightly against strips of felting. A 
flue containing a close-fitting valve leads from the roof of the 
chamber and provides for the escape of the gas before? the 
chamber is opened after a fumigation. Supported on cleats, 
attached to the walls of the chamber are forty-eight remova¬ 
ble wire-bottomed trays for the reception of fruit ; each tray 
is capable of holding about 200 fruits in a single layer. 

The fruit to be fumigated is placed on the trays, the flue 
is closed, the gas generated, and the door immediately closed. 
One ounce by weight of 98 per cent, potassium cyanide is used 
for each 150 cubic feet of enclosed space, and the gas liberated 
from this by the addition, in a lead vessel, of five fluid ounces of 
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sulphuric acid and ton fluid ounces of water. After the ex¬ 
piration of one hour, the flue is opened, and soon afterwards 
the door. Another half hour is allowed to elapse before the 
men enter to remove the trays. This treatment has been found 
to destroy scale insects and scale insect eggs even without the 
removal of wrapping papers, and that without any injury to 
the fruit. Chemical analyses by the Government Analyst have 
been made of fruits thus treated and the fact established, be¬ 
yond any doubt, that all traces of the gas rapidly disappear 
and that the treatment is in no wise detrimental to the public 
health. 

Trees and plants to be fumigated are laid on the trays or 
stood on the floor. The gas at the strength used has been 
found to have no injurious action on dormant deciduous trees, 
not even on young peach seedlings. This was proved in a se¬ 
ries of experiments, the trees being planted after an hour’s 
exposure to the fumes. Pear, apple and peach trees of different 
varieties were used in the experiment. Citrus trees appeared 
to be injured to some extent, but our results with these trees were 
too conflicting to allow of definite conclusions being drawn as 
to their liability to injury. The same density of gas has fre¬ 
quently been used for treating citrus trees in orchards without 
any noticeable damage resulting therefrom. 

Being well satisfied with the success of the fumigation me¬ 
thod of disinfecting insect-infested fruit and trees at Cape 
Town, the Department has approved of my recommendation 
that the same means be employed at East London and Port 
Elizabeth. I have selected suitable sites at these i>orts and 
submitted plans for the buildings ; in all likelihood these will be 
erected within the next few months. Our experience at Cape 
Town has shown us that larger buildings than the one in use 
there are desirable. The one 1 propose for Port Elizabeth is 
planned to cover a space 20 feet by 25 feet. It is to contain a 
fumigation chamber 10 feet by 12 feet, a store-room for sup¬ 
plies 8 feet by 10 feet, and packing-room 15 feet by 20 feet. 
The fumigation chamber arrangements will be much the same 
as in the Cajie Town chamber, the chief difference being the 
substitution of a hinged window near the top of the back of 
the space as the means of ventilation in place of the roof flue. 
The structure for East London will vary little from the one 
designed for Port Elizabeth. 

These fumigation chambers will accommodate from 9,500 to 
12,500 fruits at a time. If the imports of fruit in the future 
justify the measure, an extra set of trays will be furnished, the 
second set to be filled with fruit while the other is in use inside 
the chamber. By the use of two sets of trays the process of 
fumigation may be conducted three or even four times in the 
course of a working day. 

A storage building 20 feet by 42 feet, for the accommoda¬ 
tion of fruit and trees awaiting fumigation is soon to bo erected 
at the Cape Town Docks. For this structure, I have selected a 
site in the immediate proximity of the fumigation chamber. 
The fruit will be unpacked and placed on the trays in this 
building. 
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The insects discovered in consignments of trees and fruits 
during 1897 were almost identical with those found during the 
previous year, and enumerated in the last report. None but 
the Codiin Moth deserves special mention. This insect was 
present in a number of consignments of Madeira apples which 
arrived during our winter. It is one of the most destructive of 
fruit pests. The larva or caterpillar bores its way to the core 
of the fruit. As it is hardly reasonable to suppose that even 
hydrocyanic acid gas would penetrate the burrows, I recom¬ 
mended that all consignments of apples in which this insect 
was found should be confiscated and immediately destroyed. 
These recommendations were approved, and several hundred 
cases of fruit were burned as soon as landed. The option of 
immediately re-shipping the fruit on some Home or Australian 
bound vessel for consumption on the voyage was offered to the 
consignees of this fruit, but only in a few instances were any 
able to avail themselves of the privilege. 

Simple as is the disinfection of fruit and plants by means 
of the fumigation method described, the expense to the consig¬ 
nee is considerable, and the restrictions are having the desired 
effect of causing the merchants to do their best to import only 
such articles coming under the regulations as are wholly free of 
insect infestation. This fact is sometimes well illustrated by the 
findings of the examining officers. On one occasion, an inspec¬ 
tor reported that certain cases of fruit trees consigned from 
Euro[>e for sale in this Colony were wholly free of injurious 
insects, while the trees in some other cases sent by the same 
consignor, and on the same vessel, but consigned to parties be¬ 
yond the borders of the Colony, were found to be much infested. 
Evidently the consignor was not aware that we examine all 
consignments landed at our ports, although a previous disagree¬ 
able experience had taught him that we would not pass unclean 
stock for sale within our borders. 


APPENDIX B. 

Import Regulations. 

Proclamation 107, 1080. 

I. The importation into this Colony from [daces beyond the 
boundaries thereof, of all grape vines, or euttiligs, or portion 
of grape vines, is absolutely prohibited, with the exception of 
vines or portions thereof imported by the Government of this 
Colony under such precautionary measures as it may decide to 
be necessary. 

II. All trees and plants other than vines and all parts there¬ 
of, and all fruits of any description, and all the tubers, roots, 
bulbs, or portions thereof, and all packages, cases, pots or cover¬ 
ings whatsoever containing such, shall, before being introduced 
into this Colony from places beyond the boundaries thereof, 
undergo a strict examination by a competent officer appointed 
for that purpose, to determine, as far as possible, the absence 
of noxious insects and plant diseases which it would be pre- 
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judicial to this Colony to allow to be introduced ; and it shall be 
the duty of the consignee to open all such packages, cases, or 
coverings for the purpose of the examination aforesaid, and to 
afford every facility to the said Examining Officer during his 
examination. 

III. On the aforesaid Officer being satisfied as to the 
absence of noxious insects and plant diseases in such trees, 
plants, fruits, tubers, roots, bulbs, or portions thereof, and their 
packages, cases, pots, or coverings, he shall give a certificate to 
that effect to the consignee ; and without such certificate no 
such articles shall be landed. 

IV. All trees, plants, fruits, tubers, roots, bulbs or portions 
thereof, or the packages, cases, pots, or coverings in which 
they may be packed, which shall be found to be infected with any 
noxious insect or plant disease, shall be cleansed or disinfected 
by the consignee in the manner prescribed by and to the satis¬ 
faction of the Examining Officer; and if not so cleansed or 
disinfected, or if such disinfection shall be deemed oi found to 
be ineffectual, shall be immediately destroyed. 

V. The importation or introduction of any stone-fruit tree 
or any fruit, scion, cutting, graft, root or seed, the growth or 
produce thereof, from the United States of America or the Do¬ 
minion of Canada, is hereby absolutely prohibited, and anyone 
importing or introducing such fruit, tree, or other article, the 
growth or produce thereof, as aforesaid, shall upon conviction 
be subject to the penalty provided in the body of this Procla¬ 
mation, and in addition thereto the fruit tree or other article 
imported shall forthwith be destroyed. 


MEMORANDUM HY MR. H. MAX WELL-LEFROY, ENTOMOLOGIST TO 
THE IMPERIAL DEPARTMENT OF AGRICULTURE IN THE WEST 

INDIES. 

The following cases, which have come under my observa¬ 
tion, illustrate the danger of importing plants, fruits and vege¬ 
tables without supervision or adequate measures to prevent 
the introduction of pests :— 

1. Pine apples- I have observed specimens of a “Mealybug'’ 
( Daetylopius) on pine apple fruits brought into Barbados from 
a neighbouring Colony. 

The genus Daetylopius includes some very destructive 
insects, which spread with rapidity, are difficult to exterminate, 
and live on a variety of plants. 

2. Oranges Orange fruits brought into Barbados are con¬ 
stantly infested with two insects: one a scale insect, Mytilaspis 
citriroln , the other a mining insect. Mytilaspis eitrieola lives 
on the leaves, bark and fruit of Citrus trees, and is very des¬ 
tructive. The milling insect lives in the rind of the orange. I 
have not seen it in the oranges grown in this island. 
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8. Yams —Tubers of yams were received at this Office 
from the Curator of the Botanic Station, Grenada. They were 
densely covered with a scale insect, Aspidiotus llartii. Mr. 
Hart says the insect does not materially injure the growing 
plant. Its presence on the tubers would in all probability de¬ 
teriorate them and interfere with their sale. 

4. Mango —No disease has been observed on imported 
fruits of mango. But young plants in transit on a Royal Mail 
Steamer were observed to be infested with Vinsonia stellifera 
the “glassy star scale.” This scale insect is common on mango 
plants and attacks sapodilla, cocoanut palms, and many other 
cultivated plants. 

5. Sweet potatoes —The sweet potato crops in Barbados are 
in some localities attacked by a weevil. It is not the same in¬ 
sect as attacks sweet potatoes in Jamaica. Infested tubers 
might, unknowingly, be sent to another Colony with sound tu¬ 
bers, and one such tuber might be sufficient to enable the pest 
to become established in the new' locality. Once established, it 
would be exceedingly difficult to cheek or destroy it . 

Of the above pests, four are scale insects. These are pe¬ 
culiarly easy to introduce into new' localities with plants or 
fruits ow ing to their minuteness and power of rapid reproduc¬ 
tion. They also seem to be the most dangerous class of pests 
at present occurring in the West Indies. 

H. M-L. 



Errata in the Present Volume. 


Page 34, line 0 from top, for Dactylopieae read Dactylopiinae. 
Page 34, line 10 from top, for caleolariae read caleeolariae. 

Page 34, line 13 from top, for DilpJiax read Delphax. 

Page 411, line 23 from top, for gumifera read gummifera. 
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APPENDIX. 

Imperial Department of Agriculture 

FOR THE WEST INDIES. 

Head Office—Barbados. 


Commissio7ier of Agriculture ) 
for the West Indies J 

Travelling Super intendent ... 

Technical Assistatit . 

Entomologist 

Acting-Mycologist and Agri - \ 
cultural Lecturer J 

Chief Clerk 

Junim* Clerk . 

Typewriter . 

Messenger . 


D. Morris, C.M.G., D.Sc., M.A., 
F.L.S., F.R.H.S., C.M.Z.S. 

George Whitfield Smith. 

William George Freeman, 
B.Se., A.R.C.S., F.L.S. 

Harold Maxwell-Lefroy, 
B.A., F.E.S., 

Albert Howard, B.A., 
A.R.C.S., F.C.S. 

Alleyne Graham Howell. 

Bertram Mason, 

Beatrice Robinson. 

W. H. Bourne. 


Honorary Consulting Chemists to the Imperial Department 

of Agriculture* 

Professor J. B. Harrison, M.A., F.I.G., F.G.S.. F.C .S, 
Professor J. P. d 1 Albuquerque, M.A., F.I.C., F.C.S, 


Government Analytical and Agricultural Chemist for the 
Leetcard Islands , 

The Hon’ble Francis Watts, F.I.O., F.C.S. 
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List of Staffs of Colonial Establishments. 


BARBADOS. 


Botanic Station. 

Superintendent ... 

Asst. Superintendent .. 
Sugar-Cane Experiments. 
Cliemist-in-charge 

Laboratory Assistant .. 
Pupil Assistant ... 

Agricultural SupMent .. 
Assistant do. 

Junior do. 


J. R. Bovkll, F.L.S., F.C.S. 

C. E. Stoute. 

Professor J. P. 1/Albuquerque, 
M.A., F.I.C., F.C.S. 

I). E. Seale. 

V. B. Browne. 

J. R. Bovell, F.L.S., F.C.S. 

W. C. Smith. 

L. M. Cox. 


Acting-Lecturer in Agri-) Longfield Smith, B.Sc. (Edin.,) 
cultural Science / Pli.D. (Leipzig.) 


TOBAGO. 

Botanic Station. 

Superintendent ... ... J. H. Hart, F.L.S. 

Curator . Henry Millen. 

Cacao Instructor... ... - 


GRENADA. 

Botanic Station. 

Curator .W. E. Broadway. 

Foreman. A. W. Dowers. 


ST. VINCENT. 

Botanic Station. 

Curator . Henry Powell. 

Agricultural Instructor...- 

Foreman. Joseph B. Dopwell. 

A gricultural School. 

Officer-in-charge. M. McNeill. 


ST. LUCIA. 

Botanic Station. 

Curator . J. C. Moore. 

Agricultural Instructor .. George S. Hudson. 

Agricultural School. 

Officer-in-charge.. 
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DOMINICA. 

Botanic Station. 

Curator . Joseph Jones. 

Agricultural Instructor... Geo. P. Branch. 

Foreman.J. F. Baptiste. 

Agricultural School. 

Officer-in-charge. David Tannock. 

MON TS R RR AT. 

Agricultural Instructor... A. J. .Iordan. 

ANTIGUA. 

Botanic Station. 

Curator ... ... ... W. N. Sands. 

Foreman .. . A. S. Arc her. 

Sugar-Cane Experiments. 

Cliemist-in-charge ... The Hon’blc Francis Watts, 

F.I.C., F.C S. 

Assistant ... C. H. G. Sprankling, B.Sc. 

Agricultural SupMent ... F. R. Shepherd. 

ST. KITTS-NEVIS. 

Botanic St a t io n. 

Curator . William Lent. 

Foreman. Joseph Wade. 
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F.I.C., F.C.S. 
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VIRGIN ISLANDS. 
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BRITISH HONDURAS. 

Botanic Station. 

Curator . Eugene Campbell. 



m 
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Herbarium Assistant and Bo¬ 
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Herbarium Assistant and 
Typewriter ... ... ... Miss J. L. Wood. 

Sugar-Cane Experiments At. 

Chemist-in-charge . Herbert H. Cousins, M.A. 

Lecturer in Agricultural Science W. R. Buttenshaw, M.A., 

B.Sc. 

Travelling Instructor in Agricul¬ 
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BRITISH GUIANA. 
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Second do. ... ... - 
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Keeper . Richard Hunt. 

Sugar-Cane Ex jjer intents. 

Chemist-in-charge . Professor Harrison, 

M. A., F.I.C., F.G.S., F.C.S. 

Botanist-in-chargo . G. S. Jenman, F.L.S. 

Agricultural Assistant ... Robert Ward. 

TRINIDAD. 

Royal Botanic Gardens . 

Superintendent . John H. Hart, F.L.S. 

Asst. Superintendent. William Leslie. 

Sugar-Cane Experiments. 

Botanist in-charge . J. H. Hart, F.L.S. 
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Acarus, on sugar-cane, 39. 
Agricultural almanack, use of, 
248. 

— education, (see Education.) 
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tors.) 

— produce, bad preparation of, 
293. 

— scholarships, 24, 82, 89, 93, 
97, 102, 155. 

— schools, 23, 103, 155. 

— shows, 21. 

Agriculture, career in, 24, 92, 
94, 102. 

—, experiment plots, rules for, 
292. 

—, — work, in Trinidad, 200. 
—, improvement in methods 
of, in West Indies, 123. 

—, in Leeward Islands, sug¬ 
gestions for development of, 
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-, West Indian Department of, 
1,4, 5,12, 21. 
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— 9 - f prohibition against 

plants from, 134. 

— f -trade with, 24. 

— f -—, value of crops, 

208. 

Andropogon carieosus, 413. 

— pertusus, 413. 
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—, scarcity of timber in, 119. 
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Antigua, agriculture in, 117. 

—, Ceara rubber in, 118. 
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—, distress in, 117. 

—, droughts in, 118. 
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150, 194, 200. 

—, grant-in-aid for, 7. 
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—, industries, need for new, 
291. 

—, logwood in, 118. 

—, pastures, care of, 410. 
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in, 32, 42. 

—,-experiments at, 15, 
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Ants, plague of, 33. 

Apples, imported, codlinmoth 
in, 400. 

Arrowroot, in Bermuda, 139,140. 

—, - Trinidad, 131. 

Aspidiotus hartii, on yams, 402. 
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Bahama grass, 413. 

Bananas, as food in the Lee¬ 
ward Islands, 273. 

—, in St. Vincent, 8, 288. 

—, Triuidad, 131. 

—, value as a crop, 210. 
Barbados, ant plague in, 33. 
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value of, 207, 209. 
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—, Dodds, experiments at, 13, 
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381. 
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—, factories, central, efforts to 
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—, - , , need for, 75, 194. 
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—, weevils in sweet pota- 
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—, —, yield per acre, 200. 
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Barbados, sugar-cane, cost of 
growing in, 04, 76. 

—, — —, experiments at, 15, 
185, 187, 354, 377. 

—,-, list of stations, 378. 

— $ -manures, experiment 

plots in, 302. 

—,-, varieties, yield of, 38, 
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process, 45. 
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217. 
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Bee-keeping in Jamaica, 305. 
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Beet-sugar, improvement in, 
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Beta maritima, improvements 
in, 125. 
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— Institutions, utility of, 19. 
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—, sugar-cane, cost of growing 
in Barbados, 64. 
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—,-, on B. 147, 13. 
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88, 238, 239. 

-, grant-in-aid for, 0. 

-, plant importation, 323. 
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281. 

-, soil, variation in fertility 

of, 30. 

— steamer service, 24. 

-, sugar-cane, analyses in, 

382. 
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-, - 1 experiences with 
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Bursera gummifera, for fence 
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419. 
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tions, 284, 288. 
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—, improvements in, 129. 

—, in Grenada, 415. 
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—, — export, 152. 

—, - St. Vincent, revival after 
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—tree, some fungi of the, 422 
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Castilloa elastica, in Tobago, Presidential addresses, 11, 
153. | 110. 

Catch crops, 204. Representatives at, 9, 143. 
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Ceara rubber, 118, fertility, plan of. 190. 
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Ceylon, cacao diseases in. 125. i lands 273. 

— . plant fumigation in. 157. Cotton. in Anguilla. 123. 
Charcoal dust, as packing Crops, catch and rotation, in 

material for seeds. 303. Barbados 201. 

Chloris barbata, 414. , - , in Barbados acreage in, 205, 

Chrysopa, on sugar-cane. 39. 207. 

Citrus plants, distribution from 1 , - Tinted States, value of, 

.Jamaica gardens, 2S3. 20S. 

■ . importation of. 319. Loiisiana rotation of, 387. 

Clarke, F. J., on efforts to Cuba, sugar-cane. yield of Mcr- 
supply central factories in eedita factory. 48 
Barbados, 195. , Cuscuta, in Trinidad, 312. 

Coccids (sec Scale-inserts.) , on eaeao, 119. 

Coco, (Colocasia) in Jamaica. Cvnodon Daetvlon, 113. 

131. 

Cocoa-nut disease, in Straits* 

Set tleine nts, (in vernmen t 

action, 313. 

—,refuse, as packing material, ( D. 

303. 

Cod 1 in moth, in imported Dactylopiu< calceolaria', 34. 

apples 400. , on pine-apples, 401, 
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Coffea arabica, 128, 284, 288. tural education in colleges, 

— liberica, 128, 284, 288. 94 

Coffee. Abbeokuta, in Trinidad, —, control plots, method to 
207. 1 determine fertility of field 

—, cultivation in Dominica, j by, 187. 

153. - , sugar-cane, account of 

—, improvements in. 128. Louisiana experiments, 380. 

—, in Jamaica, 129. 133, 284. —,-, artificial cross fer- 

—, in St. Vincent, 288. , tilizatiou of, 182. 
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101 . 

Canada, agricultural education 
in, 80. 

—, trade with, 24. 

Cane-fly, 329. 
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-, plant fumigation, 458, 
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—, — —, improvement of, by 
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—. f — —, manorial experi¬ 
ments, 26, 172. 

—, - —, methods for analy¬ 
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Dasheen, 131. 

Deigliton, II., on teaching of 
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and colleges, 229. 

Demerara, (see British Guiana). 
Diatraca saecharalis, 34, 327 
(with figures.) 

— —, bibliography of, 351. 

-, parasites of, 335. 

-, relation toTrichogranima, 

346. 

Delphax saccharivora. 31, 329. 
Diseases of Plants :— 

Cacao-pod disease, 423, 425. 
Cacao tree, fungi attacking, 
422, (plate 427.) 

Cocoa-nut disease. Govern¬ 
ment action in Straits Set¬ 
tlements, 313. 

Coffee-loaf disease, 133, 131. 
Ci >1 le tot rich uni fa Icatum. 

35--38, 41, ISO. 
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Conference, 309. 

Field treatment of, 33. 
Fungoid pests, 24, 133, 309. 
Hemileia vastntrix, 133, 134. 
Introduction, prevention of, 
133. 

Legislation in Cape Colony, 
460. 


Diseases of Plants.— Continued. 
Sugar-cane diseases, rind- 
fungus, 34, 35, 41, 55, 387. 

-, root-fungus, 33, 85, 

41, 180. 

-, TrichosphaBria 

sacchari, 34, 41, 42, 55, 337. 
Treatment of, 33, 133, 156, 
314, 338. 

Dodder, 312, 419. 

Dodds, experiments at, 13, 28, 
39, 174, 175, 215, 377, 381. 
Doidgc, J., on bee-keeping in 
Jamaica, 305. 
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, education in, 241. 

—, fruit culture in, 7, 295. 

, fruit steamer service, 24. 
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—, new cultivations in, 115. 
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i I hities, countervailing. 117, 125. 
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j of, 281. 
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—, in Queensland, 314. 

—, suggested for West Indies, I 
135, 300, 324. ; 

—, Trinidad and Tobago Or- j 
dinancc, 321. 

Loss through, 136. 

Nectria Baiun, in Trinidad, 
425. 
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-, fungoid,remedies, 37. 

-, in Antigua, 32- 42. 

- 9 —West Indies, 34, 
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1899, 284. 

, - , - St. Vincent,285. 
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Directions to teachers, 428, 
444. 
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Education, Agricultural :—Ctd. 
Experimental teaching, 249, 
444. 

Field instruction, 97, 101, 

103, 108, 429, 455. 

In agricultural schools, 23, 
103, 155. 

— America, U.S. of, 79, 202. 
— Barbados, 80, 98, 100. 

— British Guiana, 88, 238. 
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— elementary schools, 22. 83, 

154, 234, 249, 428, 444. 
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working, 75. 

~, - ,in Antigua,59,60,194,200. 
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195 197. 
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Instructors, popular apathy 
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—, qualifications of, 105,109, 
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85, 86, 155, 234. 
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-, value of, 429. 
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Scholarships, 24, 82, 89, 93, 

97, 102, 155. 

School grants for, 23, 85. 

— plots, 87, 454. 
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tion in, 79, 428. 
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51, 59, 60, 62. 

—, — , schemes for, 197. 

—, —, Times on, 199. 

—, sugar, 48, 149. 
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instruction in Jamaica, 103. 
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maica, 108. 
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ing, 299. 
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West Indies, 138. 

Fires, pasture, alleged uses of, 

411. 

—, —, destructive effect of, 
408, 411. 

—, —, in Antigua, 123. 

Fodder, ensilage as, 224. 

—, in Barbados, 200. 
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ward Islands, 278, 279. 
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islands, 270. 

—, value of meals as, 275. 
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for in Anguilla, 118. 
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revenue, 405. 

—, —, effect of on climate, 402. 
—, in Antigua, 118, 122. ! 

—, tree planting in Antigua, 
402. ; 
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in, 80, 444. j 

Fruit, conditions for storage i 
of, 301. ! 
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value of, 153. 

-West Indies, 138, 1 

—, fumigation of, 458. 

—, intercolonial trade 
development of, 151. 

—, packing and transport 
290. 

Fumigation of plants, a 
seeds, 457. 

-effects on fruit tie 

459. 

—- 9 imported, good resit 

of, 400. 

- 9 methods for, 320, 4; 

458. 

Fungi, attacking cacao 
Trinidad, 422, (plate). 

Fungoid pests, (see Diseases 
Plants.) 
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tion in, 80. 


Grants-in-aid, 5, 7. 

Grasses, fodder, in Antigua, 
412. 

Green dressings, manure for, 

100 . 

Grenada, ant plague in, 33. 
, cacao disease in, 425. 

— industry in, 415. 

—, —, model plots, 152. 

—, -and spices, export of, 152. 
—, grant-in-aid for, 7. 

—, soils, manures for, 422, 
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Hannatoxylon, in Antigua, 118. 
Harrison, J. B., and Jenman, 
G. S., notes on sugar-cane 
experiments, 159. 

, manures for Grenada, 422. 
Harrison College, Barbados, 
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229. 
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in, I methods in West Indies, 123. 

- . packing and transport of 
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Its i Hayti. ant plague in, 33. 
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>7, Hellriegel, H„ work on fixation 
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in Hemileia vastatrix, 133, 134. 
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of Honey, value of export from 
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Importation of plants, British 
Guiana, 328. 

-— ? Cape Colony regula¬ 
tions, 400. 

— -, Jamaica law, 310. 

-— ? Trinidad and Tobago 

ordinance, 321,322. 

Imports of Barbados, value of, 
211 . ! 
1 in ray, Dr., work in Dominica, 
205. 
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- -, West Indian. 187. 

Insect pests - I 

Ants, plague of, 33. 
Aspidiotus on yams, 402. 
Codlin moth in imported ap¬ 
ples, 400. 

Damage done by, 21, 136. 
Diatraea saccharalis, 31, 327. 

1 lelphax sacchari vora,31,320. 
Discussion on, at Agricul¬ 
tural Conference, 1000, 300. 
introduction of, 401. 
Ladybird borer, 31, 135. 
Legislation suggested, 300. 
Moth-borer, 34, 327. 
Prevention of, 133, 157. 

Scale insects, (see Scale In¬ 
sects.) 

Shot borer, 34, 30, 30, 41. 
Sphenopliorus sacchari, 34. 
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ing, 34, 327. 

Treatment of, 150. 

Weevils in sweet potatos, 102. 
White blight. 34, 30. 
Xyleborus perforaus, 34, 30, 
30, 41. 

Inspection of plants, 135, 157, 
310, 320. 

Institutions, see Botanic. 
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105, 100, 113. 

—, travelling cacao in West 
Indies, 152. 

Ireland, agricultural education 
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Isaria Barberi, 335. 
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ment for, proposed, 260. 
bee-keeping in, 305. 
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—, coffee in, 120, 133. 
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fruit cultivation in, 153. 

—, — steamer service. 25. 

, and Imperial Department 
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Society on, 310. 
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on, 316, 317. 

—, infested plants, treatment 
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J. B., notes on sugar-cane 
experiments, 150. 


! Kckewich, G. W., circulars on 
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Labour, condition of, in West 
j Indies, 8. 

Ladybird borer, 34. 
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Leeward Islands, agriculture 
in, 114, 122. 

-, foods imported, value 

of, 270. 

-, grant-in-aid for, 7. 

-, sugar-cane, loss by 

disease, 42. 

Lefroy, H. M., on moth borer 
in sugar-cane, 827. (with figs.) 

—, — West Indian pests, 461. 

Legislation, diseased sugar¬ 
cane, Trinidad and Tobago, 

321. 
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ordinance, 824. 
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—, — Jamaica, 316. 
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—, fixation of nitrogen, by, 396. 
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Indian soils, 178. 179. 
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295. 

Logwood, in Antigua, 118. 

Loranthus, on cacao, 419. 
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Love-vine, 312, 419. 

Lubbock, Sir N., scheme for 
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Maize in Dominica, bad prepa¬ 
ration of, 294. 

Manihot Glaziovii, in Antigua 
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Mangoes, packing of, 302. 

—, scale insects on, 462. 
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- peu, 138, 165, 166, 174, 175, 
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duce, 139, 110. 

Martini*|ue, ant plague in, 33. 
Megass (see Sugar-Cane.) 
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Indies, advantageous, 277. 
Molasses, revenue from, 72. 
Moloney, Sir A., on cacao plots 
in Grenada, 152. 

Montserrat, agriculture in, 120. 

- , company, services of, 120. 
*, grant-in -aid for, 7. 

Morris, I)., presidential address¬ 
es at Agricultural Confer¬ 
ences, 11, 146. 

Moth borer and rind fungus, 
relation between, 41, 337. 

- Trichogramma, relation 
bet ween, 345, 346. 

—, bibliography of, 351. 

- , canes attacked by, 148, 337. 

, food plants of, 338. 

, geographical distribution, 
328. 

, in sugar-cane, 34, 327, (figs.) 
—, life history of, 34, 329. 

*—, remedies, 34, 338. 

Muscovado, (see Sugar indus¬ 
try.) 

Museums of economic pro¬ 
ducts, need of, 294. 

My tilaspis citricola, on oranges, 
461. 
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N. 

Nectria Bainii, in Trinidad, 
425. 

—, cause of disease in cacao, 
425. 

Nevis, agriculture in, 118. 

Nicaragua, coffee in, 128. 

Nicholls, H. A. A., on agricul¬ 
tural development in the 
Leeward Islands, 114. 

——- increasing the usefulness 
of Botanic Stations, 209. 

Nitrogen, fixation of by le¬ 
guminous crops, 396. 


O. 

Object Lessons, 429, 444, 445, 
451. 

Oranges, case for packing, 301. 
—, pests on imported, 461. 
Orchids, methods of packing, 
299. 

Oreodoxa regia, experiments 
on germination of. 305. 


P. 

Palm seeds, effect of drying 
on germination of, 305. 

Panicum colonum, 414. 

— , maximum, 412. 

—, muticum, 413. 

, prostratum, 414. 

Para grass, 413. 

Paramatta grass, 414. 

Pasture fires, (see Fires.) 

Pastures, care of in Antigua, 

410. 

Peas, cow, yield per acre of 
green manure, 217. 

Pests, fungoid and insect, (see 
Diseases of Plants and In¬ 
sect Pests.) 

Phalaena saccharalis, (see 
Diatraea.) 

Phaseolus semierectus, as green 

manure, 218. 


Phosphates, as manures, (see 
Sugar-cane manures.) 
Phytophthora omnivora, 423, 
(plate.) 

Pine apples, mealy bug on, 461. 
— mode of packing of, 302. 
Plants, fumigation of, 457. 

—, importation of, Cape Colony 
regulations, 460. 

-» - , into British Guiana, 

323. 

,-, Jamaica legislation 

on, 316, 317, 318. 

~,-, Trinidad and Tobago 

ordinance, 322. 

—, inspection of, 135. 

—, and seeds, observations on 
p tekingand transport of, 296. 
—, prohibition of, 133, 136, 
Potatos, sweet, analysis of 
meal, 275. 

-, as food in Leeward Is¬ 
lands, 272. 

, weevils in, in Barbados, 
462. 

Potbury, J. A., on agricultural 
education, 88. 92, 232. 

Pork, salt, as food in West 
Indies, 278. 

Powell, H., distribution of 
economic plants in St. Vin¬ 
cent after the hurricane of 
1898, 285. 

Produce, intercolonial, demand 
for, 154. 

Provisions, ground, 131. 


Q 

Quarantine for plants, 135, 136 
320. 

Quilter, Sir C., scheme for cen¬ 
tral factories, 197. 


R. 

Ramie, 284. 

Ratoons, manure for (see 
Sugar-cane manures.) 

Reece, J. E., on agricultural 
education, 86, 284. 
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Reformatories, instruction at, 
104. 

Reports of Experiment Sta¬ 
tions, form of, 169, 170. 
Rhizobium leguminosarum, 400. 
Rice cultivation, 280, 281. 

Rice grass, 414. 

Rind fungus, 34, 41, 55. 

-, and moth-borer, rela¬ 
tion between, 41, 337. 

Root fungus, 34, 11. 

Rotation and catch crops, 
204, 387. 

Rubber, Ceara, in Antigua, 118. 
—, Central American, in Toba¬ 
go, 153. 

s. 

St. Kitts, agricultural school, 
23. 

—, agriculture in, 118. 

—, grant-in-aid for, 7. 

—, green manuring in, 218. 

—, new industries, need of, 291. 

-, steamer service, 24. 

—, sugar-cane experiments, 15. 
St. Lucia, agricultural educa¬ 
tion in, 23, 214. 

—, grant-in-aid for, 7. 

—, rice cultivation in, 280. 

St. Vincent, agricultural in¬ 
struction in, 23, 114. 

—, bananas in, 8. 

—, Botanic Station, plants 

raised in 1898, 288. 

—, — —, — distributed after 
hurricane, 1898, 285. 

—, education in, 241. 

— , fruit culture, 7. 

—, — steamer service, 24. 

—, grant-in-aid for, 7. 

Scale Insects :— 

Aspidiotus hartii on yams,462. 
Dactylopius, 329, 461. 

—calceolariae, 34. 

Injury done by, 156. 

Mealy bug on pine apples, 
461. 

Mytilaspis eitricola on 
oranges, 461. 

On imported plants, 457, 461. 
San Jos6 scale, 134. 

Vinsonia stellifera, 462. 
White blight, 34, 39, 329. 


Scard, F. J., experiences with 
seedling canes in British 
Guiana, 380. 

Scholarships, agricultural, 24, 
82, 89, 93, 97, 102, 155. 

Schools, etc., (see Education.) 

Scotch grass, 413. 

Scotland, agricultural educa¬ 
tion in, 80. 

Seedling canes, (see Sugar¬ 
cane, seedlings.) 

Seeds, deterioration of in 
tropics, 304. 

— , fumigation of, 457. 

-, observations on packing and 
transport of, 296. 

—, and plants, importation of, 
Jamaica legislation on, 316- 
318. 

Selection, seminal, of plants, 
125. 

Shand grass, 413. 

Shot-borer, in sugar-cane, 34, 
36, 39, 41. 

Shows, agricultural, uses of, 21. 

Silos, composition of ensilage, 

221 . 

—, on sugar estates in Barba¬ 
dos, 219. 

Simms, W., on agricultural 
education, 77, 90, 102, 231, 
260. 

Sisal hemp, in Anguilla, 119. 

-, in Jamaica, 284. 

Skerretts, experiments at, 57. 

Smith, G. W., on cacao in 
Grenada, 415. 

Smut grass, 414. 

Soils, control plot method to 
determine fertility of, 187. 

—, deficiency in lime, 178. 

—, fertility of, use of curves to 
illustrate, 188. 

—, in Louisiana, composition 
of, 392. 

Sour grass, 413. 

Splienophorus sacchari, 34, 329. 

Spices from Grenada, export, 
152. 

Sporobolus indieus, 414. 

Starches, scope for in West 
Indies, 138. 

Stations, botanic, experiment, 
etc., (see Botanic Stations, etc.) 

Steamer service for fruit, 24. 
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Stubbs, W. C., on sugar-cane Sugar-cane experiments, in 


in Louisiana, 386. 

Sugar, as food in the Leeward 
Islands, 273. 

—, beet compared with cane, 13. 

— bounties, 117. 

Sugar-cane, Bourbon, compar¬ 
ative yield at Dodds, 39. 

-, , — — in British Gui¬ 
ana, 382. 

-, bud-variation in, 149. 

- - , chemical selection exper¬ 
iments, 185, 186. 

-, composition of Louisiana 

cane, 390. j 

— cross-fertilization, artifi- j 

cial, 182. ! 

- — , crushing, loss in, 56. 1 

— cultivation, conditions of, 

52. I 

— — fertilizing require- | 

ments, 391. ! 

— - —, in Louisiana, 387. 

-., part of cane for “seed,” 

3S9. ; 

— - , reducing cost of, 150, j 

151. 

— — —, selection of seed canes, | 

389. ! 

—, disease-resisting varie- ! 
ties. 36, 38, 42. ' 

diseases and pests, 32-37, I 
42, 314, 327. 

— — —, Aearus, 39. 

— - —, blights. 34, 39. 

— _ —, moth borer (see Moth 

borer.) > 

- % „ _ and rind fungus, 1 

relation between, 41, 337. j 

— — —, rind fungus, 34, 35, 41. ; 

, root fungus, 34,35, 41. ! 

--, shot-borer, 34, 36, 39, 

41. 

- , treatment of, 33. 180. j 

- f Trinidad and Tobago 

ordinance, 321. 

, distribution of tops, 284. 

— experiments, crushing, in 
Antigua, 57. 

--, in Barbados, 6, 28, 

38 --40, 148, 354, 358, 359, 377. 

— —, in British Guiana, 
grant for, 6. 

- 1 -, at Plantation 

Peter’s Hall, 381. 


Louisiana. 386. 

-, — West Indies, 15,147. 

-- notes on. 159. 

— —, factories, central, (see 
Factories.) 

— —fertilizing requirements 
of, 391. 

-.improvement in, 124, 126, 

169. 

-,-by chemical selec¬ 
tion, 185. 

-, insects attacking, 327. 

— —, in Antigua, yield, 53, 54. 

— , — Barbados, acreage in, 

205. 

_ — f condition of culti¬ 

vation, 52. 

-, .... , cost of growing, 

76. 

— ,-, yield per acre, 206, 

-. _ Hawaii, factory yield. 

47. 

-, Louisiana, composition 

of, 390. 

— — juice, analysis, methods 
for’ 30, 32. 

— — - , composition. Antigua 
results, 53, 54. 

--. British Guiana re¬ 
sults, 382. 

- , enzyme in, 31. 

-manures, application of, 

28, 166. 

-, calcareous, 164, 174. 

- . complete, 164. 

--, cost- of, in Barbados, 

150. 

-, experiments in Barba¬ 
dos, 26, 172, 354, 362, 377. 
-- , list of sta¬ 
tions, 378. 

-,-Louisiana, 392. 

-, — suggested, 167. 

-, filter press cake, value 

as manure, 395. 

- — , for Barbados, 172, 

176. 

--, for ratoons, 1st. 2nd 

and 3rd, 166, 167. 

— , for seedlings, 168. 

--, Harrisonand Jenman’s 

recommendation, 166. 

— -, green, 212, (see also 

Manures, green.) 
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Sugar-cane manures, nitrogen, 
main factor, 32. 

--, nitrogenous, 100, 101, 

173, 363,370,392,393. 

-— s — 9 experiments on, in 

Barbados, 363. 

- 9 ,-, — Louisiana, 

392. 

— -, pen, cost in Antigua, 

179. | 

-, —, mode of prepara- I 

tion, 165, 179. 

-, — f value of, 138, 105, 

106. 

-— 9 rerxvs green dress¬ 
ings, 174, 175. 

- 9 — pliosphatio, 33, 162, 

103, 175. 308, 393. 

— --- - , potassic, 163. 104, 174. t 

371, 395. | 

-- » problems in Barba¬ 
dos, 176. 

— - - , schemes of applica¬ 
tion, 160. 

-. scientific treatment 

of, 177. 

-, value as plant food, 179. 

-, megass, analysis of, 29, 

30,31. 

— —. difficulty of preserv¬ 
ing, 29, 31. ‘ 1 

— - . , hydraulic press for, 

f- ^ 

0 i . 

-, molasses, revenue from, : 

72. 

-. papers on, at Agric. (Jon- ; 

ference 19C0, 157. ! 


Sugar-cane seedlings, variation 
in, 168, 182. 

- 9 varieties for parents, 

108. 

— —, sucrose in, 45- 48. 

— variability of striped 
kinds, 108. 

-, varieties, comparative 

yield of, 14, 38—40. 

-, yield by various process¬ 
es, 45—48. 

Sugar, countervailing duties, 
117. 

— Industry, (Beet Sugar) 

Improvement in yield of, 

125. 

Yield of factories, 48, 49. 

—. (Cane Sugar) 
Adulteration, 139. 

In West Indies. 3, 12, 10, 

126, 147. 

Factory yield in Hawaii, 47. 
Manufacture, 52, 137. 

. cost of, 71. 

, improvements in, 46. 

—, loss in, 10, 43. 15, 55. 

—, masse-cuitc, treatment 
of, 47. 

r* Muscovado process, ad¬ 
vantages of. 55. 

—, — - , defects of. 55 57, 

58. 

— ? - Jn Antigua. 123. 

, , prospects of, 55. 

, — , returns for. 53. 

- , — , yield of, 4 5, 53, 54. 

, market for, 194, 198. 


pests in the West Indies, — trade, protection rccom- 
list of. 34. 329. mended, 139. 

-, juice of. 66. , with Canada, 24. 

, rotation in Louisiana, Surinam, cacao disease in, 425. 
387 

-, “seed.” 389. T. 

-seedlings, 13, 148. 


- . . B. 109, 148. i Tannias, 131, 272. 

— -, B. 147, 14, 38, 39, 148. j Tea, 284. 

— „ - . B. 150, 148. Teachers, agricultural, train- 

-, I). 145, 148. ing of, 80, 87, 90, 155. 

-, experiments on ma- —, in rural schools, directions 

nures for, 168. to, 444. 

-— 9 in B. Guiana, 380. —, lecture courses for, 85, 80, 

- 1 in Louisiana, trial of, 155, 234. 

389. Tenants-in-common, 117. 

-, of Red Ribbon, 149. Teneriffe, moth borer, remedies 

-, Seat'd Cane, 881. adopted, 343, 
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Text books, (agricultural) 85, Voelcker, analysis of sweet 
155. potato meal, 275. 

Theobroma Cacao, 42, 129, 180, - , on use of superphosphates 

415. as manure, 83. 

Thorne, E. E. H., silos on sugar ! 

estates in Barbados, 219. i 

Tobago, Botanic Station, work W. 

of, 209. 

—, Cacao Instructor, services ; Wardian cases, construction of, 
of, 158. ! 297, (with tigs.) 

—, plant ordinances, 321, 322. Water grass, 413. 

—, grant-in-aid for, 6. Watkins, F. H., on agricultural 

Tortola, condition of, 121. teaching in Leeward Islands, 

Tree planting in Antigua, 402. : 241. 

Trichogramma pretiosa, 335, j Watts, F., Antigua, care of pas- 
345, 340. j lures in, 410. 

Trichosphaeria saccliari. 34, 41, | — , , central factories for, 200. 

42, 55, 337. i —; —, tree planting in, 402. 

Trinidad, agricultural educa- j—, central factories for smaller 
tion in, 85, 89, 93, 100, 101,, West Indian Islands, 52. 

240, 208. , food supplies of West I nd ian 

—, agricultural experiment i Islands, 270. 

work in, 200. Weevils, attacking sweet pota- 

—, arrowroot in, 131. tos, 402. 

~ , bananas in, 131. . West Indies, agriculture, on 

—, cacao, export of, 151. j improving methods in, 123. 

—, - , fungi attacking. 122. , area under cultivation, 

—, Cuscuta in. 312. 18. 

—, new steamer service, 24. - Botanic Stations in, 19. 

•■-.plant protection ordinance, ! , condition of. 8. 120, ?24 

322. i - - , food supplies of, 270. 

— , rice cultivation in, 280. | , improvement in indus- 

—. sugar-cane, cost of growing , tries, 137. 

in, 00. |— , population of. 18. 

—, — , diseased, ordinance i - . produce market*.for, 180. 

on.321. >— - , Royal Commission, (see 

—, ~ . experiments, 15. Commission.) 

Turpentine tree, for fence posts, , steamer >ervi<*cs, 24. 

411. | . sugar colonies. J2. 

Tussock grass, 411. Windward Islamh. i- 'ant in-aid 

f for, 7. 

Wire grass. 414. 

U. X. 

Ule. 153. Xvleborus perfoians. 34. 30, 39, 

| 11, 329. 

V. I Y. 

I 

Vinsouia stellifera, plants at- Yams, as food in tlie Leeward 
tacked by, 402. Islands, 272. 

Virgin Gorda, condition of* 121. —, imported, scale inserts on, 
— Islands, agriculture in, 121. 461. 




